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Model 341 


Portable Precision Voltmeter 


is an electrodynamometer instrument possessing unusual 
characteristics of accuracy and reliability on both direct and 
alternating currents. The indications can be relied upon 
within 14 of | per cent of full scale deflection under prac-: 
tical working conditions. 


Reading is facilitated by means of the knife-edgé pointer 
and mirror scale. 


Ihe instrument is protected against the influence of 


external magnetic fields and possesses excellent damping 
characteristics. 


The current consumption is ex- 
tremely small. 


These instruments are supplied 
either as single or double-range 
instruments. 


Bulletin 2004 gives complete information. 
Write for it. 


Weston Electrical Instrument Co. 
13 Weston Ave., Newark, N. J. 


New York Buffalo 
Chicago Minneapolis 
Philadelphia New Orleans 
Boston Jacksonville 
Cleveland Seattle 
Detroit Toronto 

St. Louis Montreal 
San Francisco Halifax 
Denver Winnipeg 
Cincinnati Vancouver 
Pittsburgh Calgary, Alta. 
Richmond 


And in Principal Cities Throughout the World 


Model 341 
Portable Precision A.C.-D.C. Voltmeter 
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Cheerfulness as an 

Antidote to Depression 

HRISTMAS is always associated with joyfulness 

and happiness. Its sentiment grips the heart and 
stirs the will of even the most callous and brings to light 
the truth of the saying “It is more blessed to give than 
to receive.”” The potency of happiness as an incentive to 
good will cannot be better illustrated than by this Yule- 
tide spirit. Cheerfulness, however, ought to manifest 
itself on every occasion and not just at the end of the 
year. It is just as efficacious in changing the human 
viewpoint as it is in changing the human aspect. It is 
the panacea for gloom, and we recommend it to those 
who woefully shake their heads at the present business 
depression. Deflation there must be, and chastisement, 
however grievous, is nevertheless edifying. The appli- 
cation of a little of the Christmas spirit to present con- 
ditions would be most salutary. Certainly the future 
would then appear far from dark. 





Commemorating the 
Electrical Pioneers 


T IS NATURAL that the Oersted-Ampére centennial | 


celebrations we have recently gone through should 
emphasize the interest in electrical history and the value 
of its study. History has been defined as a narrative 
of everything that helps explain present conditions. Its 
importance lies in handing on great ideas and traditions 
from one fruitful thinker to another, from one genera- 
tion of workers to the next. In the present issue one 
of the former editors of this journal makes an eloquent 
plea for honoring American electrical pioneers whose 
centennials loom ahead. He offers four practical sug- 
gestions, which have our approval. One is the forma- 
tion of an American electrical historical society. The 
second is the publication of electrical history in con- 
tinuous periodical form. The third is the association 
with the general national Memorial Day of a special 
remembrance of our own pioneers and heroes, who lie 
mostly in forgotten graves while their work lives on 
for the growing benefit of mankind. A fourth sugges- 
tion deals with an obviously more difficult enterprise, 
the creation of a museum of American pioneer electrical 
apparatus. Electricity needs its Hall of Fame, in such 
a shrine of its modest beginnings. 





Public Aspects of 

Interconnection 

PPONENTS of interconnection—and there are 

some—are losing much time and energy in fighting 
a well-established economic tendency. Whether inter- 
connection will pay or not in a particular case is an 
engineering problem, susceptible of pretty accurate so- 
lution in advance of the necessary: plant and line con- 


struction. Attacks upon interconnection as a general 
program may be made for political reasons or from 
an honest doubt of the practicability of tying lines to- 
gether to save money and improve service. Opposition 
on general grounds, unsupported by evidence, is largely 
a kicking against the pricks of economic progress. Ex- 
perience favors greatly increasing this modern elec- 
trical operating entente. It is incumbent upon the .ad- 
vocates of interconnection, however, to reinforce their 
widely accepted statements of principle by examples of 
actual savings accomplished. This has been done to 
some extent, but a wider publicity is desirable. If a 
tie-in between a city station and a neighboring hydro- 
electric property saves 5,000 tons of coal in a year, let 
the public be so informed. Rate increases may have 
been smaller because of an advantageous tie-in which 
has held back a sharp rise in operating costs. Emer- 
gency service may have kept things going despite local 
plant disturbances. Let proper credit be given to the 
new order of affairs in the local press—it has real news 
value when “featured” with a big storm, an exception- 
ally high tide or in connection with an unpreventable 
failure of equipment. 





Careless Thinking on Rural 
Problem Needs Correction 


ARELESS thinking as to the cost of rural-service 

lines is producing its natural fruit. The letter from 
G. C. Neff, published on page 1271 of this issue, ad- 
dressed originally to the Country Gentleman, and 
referring to an article in that periodical, calls attention 
to one piece of evidence indicating the need of action on 
the part of the central-station industry. The figures 
given in the article alluded to indicate that the cost of 
rural lines is from $500 to $650 a mile. A careful 
examination, however, shows that this covers only bare 
material and labor for the line itself, as was clearly 
pointed out by D. L. Gaskill, president of the Greenville 
(Ohio) Electric Light & Power Company, in the 
ELECTRICAL WORLD (Oct. 23, page 838), when the mate- 
rial and labor cost of a typical mile of a 2,300-volt line 
was shown to be $750. To this must be added the cost 
of transformers and protective equipment, meters and 
services, as well as the cost of engineering and superin- 
tendence, and last but by no means least the cost of 
caring for the interference, either physical or electrical, 
with paralleling telephone lines. The cost of the lines 
is that required to furnish all equipment necessary for 
giving service, and regardless of the way in which the 
expense is divided this total cost must be borne by the 
service. 

The best figures that are available indicate that this 
total cost per mile varies from $1,200 to $1,500, with a 
cost per consumer of from $200 to $500. A _ recent 
Middle Western investigation gave an average of $480 
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per consumer. A line which will have three consumers 
per mile is probably the average, or a little above the 
average under present conditions, so that the figure from 
this investigation tallies well with other investigations. 
The whole difficulty arises from fear on the part of 
the central-station industry to face the issue as it has 
presented itself. This fear has led to the formation of 
rural utilities and “passing the buck” to the farmers, 
with a consequent obscuring of the real conditions. The 
problem is one belonging to the central station, and no 
amount of dodging will evade the issue eventually, 
though it may result in an unnecessary expense caused 
by the formation of utilities that are legally competent 
but practically incompetent to carry on the business. 
The solution will not be easy, particularly under present 
conditions, but it must be found, and the central-station 
must find it or admit itself beaten at its own game. 





The Power Development 
of the Future 


HERE has seldom been a more powerful discus- 

sion of this all-important problem than that recently 
presented by Col. J. P. Jackson before the American 
Society of Mechanical Engineers. That the future sup- 
ply of power is of vast importance to the prosperity 
of the country is self-evident. So far as the manufac- 
turing interests of our nation are concerned, shortage 
of power certainly means shortage of prosperity, and 
industries gather where the power supply is plentiful. 
The actual source of power for a long time was a 
matter of comparative indifference, and streams were 
harnessed or coal was transported to meet the require- 
ments of each individual case. Today an entirely 
different set of conditions must be faced. Transporta- 


tion has become the dominant factor in industry. We - 


may find fault if we like with what seems and, indeed, 
is a faulty system of distribution, but we have to 
face the facts as they are. The result has been that 
natural water powers well situated with respect to 
market have been in large measure used up. In fact, 
few if any of importance remain, so that the country 
depends on transmitted power either sent over wires 
in the form of electrical energy or hauled over rails 
in the potential energy of coal, and coal is undeniably 
getting scarce. 

We should not base estimates of the needless cost 
and consumption of fuel on present data alone, but must 
look forward to the inevitable time, not far distant, 
when the price of coal will rise to an even higher 
point, throwing a still heavier burden on manufacturer 
and on railway, and with all this the country is now 
entering on a period of the most formidable inter- 
national competition in every industry, to meet the needs 
of which power should be cheaper rather than dearer. 
It is for this reason that Colonel Jackson, like all 
other careful students of economics, turns to trans- 
mitted power as the remedy for a condition rapidly 
growing desperate. In ten years the power plants of 
the country have grown from an output of nine billion 
to about forty-six billion kilowatt-hours, and the 
call for energy is now even louder than it was a decade 
ago. The remedy is obviously the greatest possible 
conservation of our natural resources and their devel- 
opment in such wise as to make power supply as nearly 
as may be universal in distribution and economical in 
application. To this end it is plain that uneconomical 
generation of power must be checked, the burden of 
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production thrown on efficient sources, and these so 
co-ordinated as to take full advantage of the diversity 
factor, not between city block and city block, but 
between state and state. 





Errors That Meter Records 
Should Eliminate 


ETER records constitute the basis of central-station 

revenue and the final evidence on which controver- 
sies as to service rendered are adjusted. It is there- 
fore necessary that any system of meter records should 
provide the utmost precautions not only against physical 
loss of the meters themselves but also against inac- 
curacies in the measurement of the energy used. The 
latter is the subject portion of the problem, since meter- 
testing methods have been pretty well standardized 
and the overhauling of the meters themselves is largely 
a routine process. In the record system, however, the 
usual tendencies are to one of two extremes. The 
first is an elaboration that sometimes becomes so cum- 
bersome as to defeat its own ends and which at the 
best is expensive. The other is an entire neglect of 
the record, it being viewed as a necessary evil to be 
forgotten as far as possible. The description elsewhere 
in this issue of the system of the Iowa Railway & Light 
Company outlines a method that experience has shown 
can provide against loss or mislaying with a minimum 
of clerical labor. 

This system is well worth study, particularly on the 
part of central-station managers whose service will not 
support the elaborate meter laboratory arrangements 
that the larger central stations can maintain and who 
must depend upon the simpler routine test standards, 
checked by secondary standards that can be periodically 
sent to a well-equipped laboratory for calibration. While 
the larger stations can and must support elaborate 
meter records, because of the large number of instru- 
ments handled, there is no reason why the smaller 
companies cannot support records that will accomplish 
the same results. The smaller stations handle a smaller 
number of meters, have not so many complications to 
deal with and consequently need fewer safeguards. 
This fact is too often lost sight of in the working 
out of meter record systems. 





Insufficient Furnace Capacity 
an Enemy to Economy 


N NO branch of engineering has antiquated conven- 

tion been so slavishly followed as in rating boilers. 
The result is that the real conditions of economy are 
hidden behind a mass of irrelevant data which ought 
to be brushed aside. It is the particular virtue of the 
little paper by Theodore Maynz which we published last 
week that the facts he presents enable one to see 
through the smoke to something of the real relations 
between heating surface, efficiency and maintenance. 
The broad situation is, as Mr. Maynz’s diagram shows, 
that a boiler fitted with an economizer and with plenty 
of furnace capacity will excel in economy over a wide 
range of load the more conservative proportions of 
earlier practice. For central-station working a flat- 
topped economy curve is all important, for it enables a 
formidable peak to be carried without losing much in 
efficiency even when pushing reduced draft. The pen- 
alty of too hard driving is increased upkeep even more 
than loss of efficiency, particularly if the furnace and 
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stoker dimensions are skimped. With a reasonable 
number of units in service there is little excuse for 
operating. at under-loads—a practice disastrous to 
economy. 

The boilers themselves will show about the same 
maintenance cost per unit weight of steam produced 
within limits of forced output, while with properly pro- 
portioned furnace and stoker no excessive maintenance 
cost will appear. All these facts indicate that, given 
intelligent care, bad performance of the boiler plant 
can generally be traced to improper design or operation 
of the furnace. Insufficient furnace capacity is prob- 
ably the worst enemy of economy, and this is doubly 
true when it becomes necessary to operate with 
inferior fuel. Efficient steam output is the final test 
of performance. 





Getting Away from 
Antiquity 

T TOOK the automobile designers a good many years 

to get away from the standard designs for horse- 
drawn vehicles and evolve something that would make 
the most of the new propelling power. In the same 
way it has taken the designers of waterwheels a long 
time to get away from the idea of treating a low-head 
hydraulic development along lines of practice which 
have been based for the most part on fairly high- 
head conditions. 

Happily the old designs have now been abandoned 
and radical improvements have been taken up in two 
directions. These, as pointed out by L. E. Ayres in 
this issue, involve first the redesign of the turbine 
itself for efficient running at much higher speeds than 
was once customary, and, second, the treatment of the 
emerging water column in such way as to give free 
flow with as little friction and eddy as possible and 
to regain something of its residual kinetic energy as 
available pressure. The first end has been met by a 
radical change in runner construction, by passing from 
the older design with numerous blades to a four-blade 
or three-blade type resembling a well-designed ship’s 
propeller more than an old-fashioned waterwheel. The 
result of recent improvements has been to produce, as is 
shown in Mr. Ayres’ article, runners with four or even 
three blades comparing quite well in efficiency with the 
best that has been done with the more conservative 
constructions. For instance, the actual tests in two 
typical cases cited show a maximum efficiency of 85 to 
87 per cent in three-blade and four-blade runners, going 
to about 600 hp. under 15-ft. head and at 200 r.p.m. 
These figures are within 2 or 3 per cent of the per- 
formance of standard wheels of similar capacity and 
head, but of much lower speed, and they are altogether 
higher than would have been obtained twenty years 
ago. 

Part of the improvement in general results, as already 
indicated, lies in the more skillful treatment of the 
outflow. Two analogous but different methods have 
been used in the plants referred to—one an improved 
design of draft tube, the other a somewhat more radical 
treatment of the problem through the introduction of 
the hydraucone regainer, the construction of which has 
recently been noted in our columns. 

In one instance cited by Mr. Ayres a change from 
the old to the new type of low-head plant actually 
increased the hydraulic efficiency nearly 40 per cent 
and, one may add, undoubtedly decreased attention and 
repairs in a degree equally conspicuous. 
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Utilities Entitled to More 
than Current Investment Earnings 


ONE way or another the valuation of a utility is 
used as a working basis for determining rates upon 
which the actual return to the investor depends. All 
sorts of hypotheses for equilibrating costs on one 
theory or the other have been tried out with rather 
indifferent success. Add to this the complication aris- 
ing from statutory requirements, which are themselves 
often vague, and the difficulty of doing the right thing 
is unpleasantly apparent. 

A paper by P. B. Warren in the current issue takes 
up another phase of the matter in attempting to apply 
to the question of valuation of public utilities what 
amounts to a correction factor for the varying value 
of the dollar. This leads to a value which, although 
in terms of a somewhat arbitrary unit, takes in a cer- 
tain measure account of the fluctuations in price on 
which the cost at any particular epoch may be deter- 
mined. The fundamental point of doubt in all cases 
comes from the fact that in a public utility which has 
been built up perhaps through a quarter of a century 
there have been many fluctuations in price, and a valua- 
tion made on any theory for one particular epoch cannot 
long remain true. This difficulty confronts one at every 
turn on whatever theory he proceeds, and Mr. War- 
ren’s approximate solution is only one of the ways by 
which the variation here considered may be taken into 
account. When it comes to valuing a utility with ref- 
erence to rate making a wider field of inquiry is open. 

One thing is certain, that money put into a plant in 
the course of its development is entitled to a fair return, 
and not only to a fair return at the time of investment 
but to a fair return at the particular epoch for which 
the information becomes necessary in adjusting rates. 
It seems to us that what constitutes a fair allowance 
actually depends on the value of the dollar as expressed, 
for instance, in current rates of return upon investment. 
If 8 per cent was a figure considered fair and just as 
a return when current funds were earning 4 per cent 
or 5 per cent, a proportionately larger allowance rep- 
resents a fair return when investments commonly bring 
7 or 8 per cent, quite irrespective of what the fluctua- 
tions in price may have been in the interim between 
the two epochs considered. Reconstruction values and 
modifications thereof are somewhat difficult to apply, 
because in justice and fairly to represent the conditions 
of actual construction these reconstruction values ought 
to be applied with some reference to the times of actual 
building and the then existing conditions. If all the 
factors are taken into account, as Mr. Warren points 
out, the differences in valuation are more apparent than 
real. It appears to us, however, that actual cost is 
the most nearly ascertainable basis of real investment, 
and that the fluctuating value of the dollar so far as 
it is taken into account, as it should be in ascertaining 
an equitable return, is more safely based on current 
investment earnings than on anything else, always 
admitting that an industry like a public utility is fully 
warranted in claiming a liberal return on its work as 
well as on its past investment and that dividends 
apparently liberal ten years ago do not fairly requite 
the industry today. By thus applying the correction 
for fluctuating values to the earning rate permitted 
from time to time one does not cut loose from the 
fundamental fact of actual capital invested, while pre- 
serving the rights of the stockholders to a fair return 
even in defiance of a shrinking dollar. 
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Harold Winthrop Buck 


Inventor, engineer, designer, advocate of 13,000-volt generation 
and pioneer in the development of long-distance 
hydro-electric transmission 


ness do we talk today of 220,000-volt use on some high voltage lines projected joined the now well-known _ organization 


HK \GERLY and with a certain -sure- pany a suspension insulator system for M. A. Vielé and F. O. Blackwell, he 
Black- 


~transmission, yet it was only a few by the Niagara Falls Power Company. of consulting engineers—Vielé, 
years ago that 100,000 volts became an Mr. Buck was also the first to advocate well & Buck. . 
actuality. It was at Niagara Falls, 13,000-volt generation. Prior to that In addition to high-tension work Mr. 
N , about twenty years ago, that generator voltages were much lower. Buck has always taken a large interest 
H. W. Buck, then electrical engineer for In addition he is credited with having in hydro-electric development. While at 
the Niagara Falls Power Company, designed a three-phase motor operating Niagara Falls he had charge of the 
which at that time was the wonder by static induction. designs and installation of all the elec- 
water-power system of the world, ex- “Mr. Buck was born in New York City trical equipment of plant No. 2 and of 
perimented on a 100,000-volt line a mile May 7, 1873. He received his bachelor’s the Canadian Niagara Power _ project. 
long. In 1907 he installed a 110,000-volt degree from Yale in 1894 and in the Furthermore, his own organization from 
system for the Great Western Power following year the degree of electrical its inception has specialized on hydro- 
Company. To perfect a commercial sys- engineer from Columbia. The next two electric projects. ; 
tem for such high voltages required years were spent as a student at Schen- His counsel is much sought in engi- 
considerable research work, particularly ectady in the General Electric works, neering societies, which’ he has _ fre- 
on insulators. He became convinced that after which he went into the lighting quently served on important committees. 
some other way of insulating high- department as assistant to the chief He is a past-president of the American 
tension lines than by the upright pin- engineer. Institute of Electrical Engineers ard 
type method was desirable. In 1900 Mr. Buck became electrical at the present time he is the represent- 

As a result he developed with E. M. engineer for the Niagara Falls Power ative of that body on the American 
Hewlett of the General Electric Com- Company, and seven years later, with Engineering Council. 
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The Justice of Current-Cost Valuations 


Although Original Cost Will Give Same Figure, Provided that Proper Relative 
Weight in Purchasing Power Is Given to Dollar, Still the Dollar Now Current 
Is the One Which the Utility Pays Out for Supplies and Receives for Energy 


By PHILIP BARTON WARREN 
Member of the Illinois Bar 


ETERMINING the proper method of utility 
valuation is of the gravest importance to 
the continued development of the country’s 
resources. Until the basis of return for 

money invested in utility property is convincingly and 
firmly established new money will not flow into this 
industry. The value of property used in furnishing 
service is the basis of just and reasonable rates. 
Because of the importance of this factor much atten- 
tion has been centered thereon for the purpose of 
evolving plausible theories that as the interest of the 
parties dictate will increase or diminish the value. 
There are advocates of original cost, cost to reproduce 
at average prices for various periods, cost to reproduce 
at so-called normal prices, cost to reproduce at trend 
prices, cost to reproduce at present prices, and the 
theorists have not yet stopped working. But the 
truth as to value cannot be altered. Every appraisal, 
honestly made, on each one of these various theories 
will reproduce substantially the same value. The differ- 
ence is only apparent, not real. 


MEASURING OF RESULTS 


All will agree that the investors in a utility are 
entitled to a “faiy return upon the reasonable value 
of the property at the time it is being used for the 
public.” As it is value that is being sought, the mean- 
ing of value must first be understood. Value itself is 
not a vague, indefinite or uncertain characteristic. No 
one has been able to improve on John Stuart Mill’s 
definition that “the value of a thing is its general 
power of purchasing, the command which its 
possession gives over purchasable commodities in 
general.” Clearly, the value of any economic quantity 
always has been, and always will be, any other 
economic quantity for which it can be exchanged. In 
the complexity of affairs it is impracticable to exchange 
a kilowatt-hour for a certain quantity of bread or nails. 
This difficulty was overcome many centuries ago by the 
adoption of a medium of exchange called money. The 
function of money is that of facilitating exchanges of 
commodities, and to function it must afford a ready 
means of estimating the comparative value of the differ- 
ent commodities. Therefore that into which the value of 
all commodities must be translated for expression and 
intelligent understanding is money of present purchase 
power. Value can neither be expressed nor intelli- 
gently understood by any other means. Every person 
who hazards an opinion as to the value of an economic 
quantity expresses it in current dollars, and no com- 
mission ever made a finding as to value that was not 
expressed in the kind of dollars that were current at 
the time of expression. 

The sole object of a rate proceeding is to ascertain 
what are just and reasonable rates for utility service 
at the present and in the immediate future, not at the 
time of the original construction of the property or as 
constituting an average during any five-year or ten- 
year period. The tribunal is endeavoring to ascertain 


what amount of income, expressed in the kind of 
dollars current today, will constitute a fair return for 
the service rendered when paid in rates today and in 
the immediate future. It cannot ignore the actual 
conditions existing today, because it is under these 
conditions the service is to be rendered. Nor can it 
ignore the kind of dollars that are current today 
because it is only with that kind of dollars that the 
customer can pay for the service. 

In honest endeavors to determine the value of a 
property in rate proceedings, widely varying conclu- 
sions can almost always be traced to a failure to use 
the present medium of exchange as a method of 
expressing value. Money is an economic commodity 
just as certainly as wheat or coal. Fluctuation in the 
purchase power of the medium of exchange has always 
existed and cannot be ignored when expressing value. 
It is axiomatic that “the value of money is inversely 
as general prices—falling as they rise and rising as 
they fall.” The result is that when we speak of a 
dollar in 1910 we are not speaking of the same measure 
of value as when we refer to a dollar in 1920. 

In 1910 a dollar would purchase so much wheat, so 


much coal or so many hours of labor, and in 1920: 


it takes two dollars, generally speaking, to purchase the 
same quantity and quality of wheat, of coal, or of labor. 
In other words, it takes two of the 1920 dollars to 
equal one of the 1910 dollars. Therefore, before we 
can measure the relative probative force of two 
appraisals of the same property, expressed in dollars 
current at different periods, we must know what the 
relative purchase power of the dollar was in the respec- 
tive periods. If not identical, then proper allowance 
should be made for the difference. If this is done, no 
difference will be found in honest valuations of the 
same property. 


THE CURRENT DOLLAR 


This problem of the kind of dollar to be used is not 
difficult of solution. The object of a rate proceed- 
ing is to determine what, under the conditions 
existing at this time, the consumer shall in fairness 
give to the owner of the utility in exchange for the 
service rendered. There is to be an exchange of com- 
modities and fairness demands they shall be of equal 
value. If electric light and power rates are being 
determined, the commodity offered by the owner is 
energy and that offered by the consumer is money. 

The kind of dollar that is to be exchanged for the 
energy is the kind of dollar that is current today. The 
value of the energy is made up of the use of the 
value of the property by which it is produced and the 
value of the labor and material consumed in producing 
it. We are trying to translate these values into a thing 
that will be comparable with the dollar which is to be 
paid for them. The only way it can be accomplished is 
by translating them into the very kind of a dollar the 
consumer is going to use when he pays for them. 

The energy is offered for exchange today. We are 
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endeavoring to ascertain the power of that energy to 
purchase other commodities today. We can only 
measure its purchase power today in terms of the 
kind of dollar in use today. 
energy and all of the property creating it have no more 
intrinsic value today than they had ten years ago, but 
the dollar of today has less intrinsic value, and those 
are the kind of dollars that must be accepted in 
exchange for the energy. Every fair mind will 
recognize that the dollar of today is worth no more in 
appraising the property than it is when paying the 
lighting bill. When a commission expresses its opinion 
of the value of a property in dollars, as the basis of 
rates to be paid in dollars, the dollars used in both 
expressions should be the same kind of dollars. 


EXCHANGE VALUE 


What determines a thing’s value is what it is in its 
existing conditions and relations—its present actual 
exchange value. The phrase “exchange value” is not 
here used in the sense of being the profits of an enter- 
prise capitalized at a given rate of return. That is one 
measure of an unregulated competitive business. But 
the moment an enterprise becomes subject to regulation 
as to its profits—and those profits must be just and 
reasonable—obviously the existing profits cannot be 
made a factor in determining just and reasonable 
profits. The phrase is here used in the sense of being 
the aggregate costs of energy and material necessary to 
reproduce the entire property. 

The argument advanced against exchange value is 
that the property is not for sale, that there is no inten- 
tion to sell it, and therefore that there should not be 
placed upon it a value based upon demand and supply. 
True, the property itself is not for sale, but the use of 
the property is for sale, and every piece of material, 
from the smallest nail to the largest engine in the plant, 
and every bit of labor used in its construction and opera- 
tion, can be acquired by the utility on no other basis 
than that of exchange value. With no way of altering 
this fact, how can it be said that the aggregate of the 
exchange values of all the component parts does not con- 
stitute the total value of the physical property? So long 
as the utility must part with its money upon the 
exchange value basis for the component parts, is the 
public entitled to the use of the whole upon any other 
basis? 


INVESTMENT IN PROPERTY 


If it were possible for the public to pay the owner 
for the use of its property in the same kind of dollars 
that were current at the time of original construction 
it would not be unfair to accept the original cost as 
present value. It must not be forgotten that the 
owner’s investment is not the dollars it parted with to 
acquire the property, but its investment is the property 
that it thus acquired. True, at that time the property 
was the equivalent of those dollars, but the owner parted 
with those dollars and kept the property. It serves no 
vurpose to ascertain the number of dollars it parted 
with unless we intend to value those dollars. That can 
only be done by comparing their purchase. power with 
the dollars of today. But why attempt to put a value on 
the thing the owner parted with when we can more 
readily put a value on the thing it retained and is now 
using to produce the service, that is, the property? 

The only argument which has ever been seriously 
advanced in favor of adopting what is called original 


It may be that the: 
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cost is that stability is thereby given to rates. The 
fallacy of this is that rates constitute the compensa- 
tion to be paid by the public for the use of the property. 
If that compensation is to be measured by a fair return 
upon the value of the property used, then the relative 
value of the medium, in which the compensation is to 
be paid, to the property used, should be known. The 
rates to be paid are the values to be received by the 
owner of the property for its use. The value contained 
in the rates, when expressed by the medium of exchange, 
is unstable, variable and regulated by the inexorable 
laws of supply and demand. The customer is no more 
entitled to stability in rates, when expressed in the 
medium of exchange, than he is entitled to stability 
in the price of any commodity—or than the owner of 
the utility is entitled to stability in the purchasing 
power of the medium of exchange in which the custo- 
mer pays for service. The service and use of utility 
property can only be furnished the customer by means 
of labor and material, and so long as the cost of labor 
and material depends upon supply and demand it will 
be unstable and the charge for the product—i.e., the 
utility service—must likewise be unstable. The medium 
of exchange in which the customer pays the owner for 
the service will likewise be unstable. It would be unjust 
to make one stable while the others remain unstable. 


EFFECT OF REGULATION ON RETURN 


No one will deny that at the present time the pur- 
chase power of the dollar has decreased and there are 
those who admit that for additions and extensions made 
today the owner is entitled to a valuation at present-day 
prices, thus giving effect to the decreased dollar; but 
they claim it is unfair to measure the value of property 
acquired some years ago by the present medium of 
exchange because it would be giving the owners of 
utility securities an advantage which is not given to the 
owners of farm mortgages and other securities. This 
contention ignores the fundamental distinction which 
exists between those investing in regulated securities 
and those who invest in unregulated securities. The 
investor in a farm mortgage or government bond makes 
a contract that he shall have for a definite period a cer- 
tain return for the use of his money. No regulatory 
body can at any time thereafter say he shall not have 
that return because it is unjust or unreasonable. The 
man who invests in public utility securities knows that 
at any time the public utilities commission may inves- 
tigate and cut his return down if the rates producing 
it are not just and reasonable. He also knows that no 
matter what his contract may be he will be permitted 
to have only a fair rate of return. 

It is not absolutely essential that appraisals based on 
original cost, or average costs during some selected 
period of time, should be disregarded. The courts have 
said they are “matters for consideration” and that they 
are to be given “such weight as may be just and right 
in each case.” But if they are “considered,” then in 
weighing them to ascertain their probative force for the 
purpose of ascertaining present value the same scales 
must be used. They are evidence of present value, but 
before their true weight can be ascertained they must be 
translated into the terms by which present value is to 
be expressed; this is, the kind of dollars current today. 
When they are so translated they will express the same 
quantum of value as an appraisal based on the cost to 
reproduce at present prices and will serve as a check. 

Certainly one expects to find more accuracy in an 
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appraisal expressed in dollars of the present day than 
in one expressed in dollars of some other period. It is 
much easier for the appraiser to ascertain accurately the 
present prices of labor and material than it is those that 
prevailed years ago. It is much easier to test the 
knowledge of the appraiser as to the latter than as to 
the former. It is much easier for an appraiser delib- 
erately to deceive the commission as to prices which pre- 
vailed many years ago or the average prices of some 
other period. Furthermore, if appraisals expressed in 
dollars of some other period must be translated into the 
dollars of this period before they will express present 
value, there is always the chance of errors and inac- 
curacies in making the translation. 

The iteration and reiteration of the present tense by 
every authority on the subject, when speaking of the 
time as of which the value must be ascertained, shows 
a deep conviction that value must be translated into and 
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Adapting Signal Indicators to 


Power Plant Use 


Device Developed tor War Use Found Valuable for 
Plant Purposes—Synchronous Motors Arranged 
for Transmitting Signals 
By H. P. SPARKES 

Engineer Westinghouse Electric & Manufacturing Scenes 
URING the stress of the war, when development of 
apparatus for military purposes was so great, not 
a few devices were perfected of a kind which could later 
be adopted for commercial use. Manufacturing com- 
panies, turning their full energies to helping to bring 
the war to a successful conclusion, accomplished in many 
instances a great deal 
more than might have 
been _ possible under 
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expressed in the kind of dollars current at “the time the 
property is being used for the public.” It recognizes 
that conditions change from time to time and that it is 


peace-time conditions. 
Furthermore, it is sur- 
prising to find to how 
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only fair to fix the value at the time and under the 
conditions which exist when the service is rendered. It 
recognizes the fluctuation in the purchase power of the 
medium of exchange with which the service is to be 
paid, and thereby provides that the effect of the fluctua- 
tion shall at all times bear equally on the owner and 
public. 

The basis of the reasoning is that at all times— 
abnormal, subnormal or war times—the patron is 
entitled to a reasonable rate and the owner is 
entitled to a fair return; that a fair return is a certain 
percentage of the value of the property—i.e., a definite 
ratio between the value of the property and the value of 
the return; that this ratio is not maintained unless the 
same measure of value is used in determining the 
return as in determining the property. 

If in the future general prices fall and valuations 
are made on the then prevailing prices, the owner will 
lose nothing, for the simple reason that the increased 
purchasing power of the dollar (caused by the fallen 
prices) in which the return is to be paid will exactly 
compensate for the decrease in the number of dollars 
produced by the decreased rate, and the owner will be 
receiving the same quantity of value for the service 
he has rendered as he was accustomed to receive during 
the period of high prices. 


HE true test of success in business is not profits 

but economy. Profits may be the result of good for- 
tune, of a fleeting period of inflation, of temporary con- 
ditions of any kind, but a business structure which is 
built simply upon the profit sheet of the moment is built 
upon the sands. The only business foundations which 
are sure and steady are erected upon the rock of 
economy. The great need of the world today is to 
work hard and save. This applies not alone to the labor- 
ing man but to the man of great means. There is no 
place in America today for the loafer. The laboring 
man is entitled to his full share for the contribution he 
makes to the value of an article. The laboring man 
should be taken into the fullest confidence of his em- 
ployers. He should be so sure of getting his fair share 
of the wealth he produces that he will work with zeal 
und enthusiasm. Not merely increased production, but 
increased efficiency in production, is essential —CHARLES 
M. SCHWAB. 


many commercial uses 
such devices may be ap- 
plied. One instance of 
this is a direction-bear- 
ing indicator which was 
developed for the United 
States Navy. This appa- 
ratus consists of two 
synchronous motors con- 
nected so that when the 
rotor of one, the trans- 
mitter, is placed in a certain position the rotor of the 
other, the indicator, will be in exact synchronism and 
will thus indicate the position at which the transmitter 
is set. On board ship they are used by the mariner in 
the chart room to inform the pilot as to the proper bear- 
ing of the ship. Here they obviate the speaking tube 
or telephone and allow the information to be conveyed 
correctly, positively and in a minimum time. 

The application of these instruments in the Cheswick 
station of the Duquesne Light Company, Pittsburgh, 
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TWO SYSTEMS OF CONNECTIONS ARE USED, DEPENDING ON 
WHETHER THE PRIMARY WINDING IS CONNECTED TO 
A POLYPHASE OR SINGLE-PHASE CIRCUIT 


Pa., is somewhat similar to their use on ships. The 
transmitter is placed at the switchboard operator’s desk. 
From the load and weather conditions he estimates the 
probable power requirements in advance. Then by 
means of the indicative apparatus he signals the boiler- 
room that certain requirements will be necessary. 
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The use of these instruments by the Philadelphia 
Electric Company is also interesting on account of their 
automatic operation. They are installed on motor-op- 
erated induction regulators in such a manner as to in- 
dicate the position of the secondary coil at all times. 
If the regulator secondary is out of phase, the device 
will indicate the position, and steps may, be taken to ad- 
just the phase relation. In other words, the phase re- 
lation of the primary coil and secondary coil of the 
regulator is indicated at all times. 


OPERATES ON PRINCIPLE OF SYNCHRONOUS MOTOR 


The principle of operation of this outfit is the same 
as that of two synchronous motors, one motor being 
used as a transformer supplying energy to the second 
motor from its secondary winding. The second motor, 
acting as an indicator, receives the energy from the 
transforming motor into its secondary. At the same 
time it receives energy into its primary winding from 
the same source as that from which the primary wind- 
ing of the transforming motor receives energy. The 
two primaries of the motors are connected to a poly- 
phase alternating-current system, and, having the same 
number of poles in the field, they will tend to have mag- 
netic fields operating in synchronism with each other. 
As the induced current flowing in the secondary wind- 
ing must become balanced before the motion of each 
rotor is zero, there will be a tendency of each rotor to 
move in exact synchronism with the rotor of the oppo- 
site motor. According to theory, these two machines 
will stay in exact synchronism. However, because of 
friction, there would be some power consumed by the 
indicating motor when overcoming the initial friction, 
thus causing an angle of lag. To overcome this error 
an indicating instrument is utilized which is similar to 
the switchboard-type power-factor meter. This instru- 
ment has practically a zero friction error, and as the 
movement is exceedingly light and well balanced, it is 
suitable for rugged service. This allows the use of a 
motor connected to a power-factor meter or synchro- 
scope in initiate angular relation. 


There are two possible systems of connection as shown 
in the diagrams. The upper diagram shows a poly- 
phase system to which the primary windings of both 
systems are connected to a three-phase supply, the sec- 
ondary windings being connected by means of a single- 
phase circuit. The principle of this system is based on 
the angular relation between the voltage in the primary 
winding and the voltage in the secondary winding of the 
indicator, and as a result this system is free from all 
practical voltage error. 


The lower diagram shows the single-phase connec- 
tion of the primary windings and the polyphase con- 
nections of the secondary windings. This single-phase 
system depends upon the induced voltages in the second- 
ary winding of the controller, the voltage of each phase 
being proportional to its angular position in the single- 
phase field. This instrument may have slight errors due 
to voltage conditions and inaccurate windings on the 
controller. On the other hand, the system has the ad- 
vantage that it requires only a single-phase energy 
supply. 

The normal operating conditions and the insulation 
of the indicating instrument limit the voltage to 110. 
However, transformers may be used for long-distance 
indications. It is preferable to operate this instrument 
at approximately 100 volts, as above this voltage the 
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installation becomes dangerous, owing to the fact that 
a breakdown may develop into a grounded system. 

The torque characteristics of these instruments de- 
pend entirely upon the energy consumed by the indi- 
cator, the torque at all points of indication remaining 
the same. The angular position which the pointer as- 
sumes is the position where the flux of the two coils 
is in phase. If the pointer is distorted from this po- 
sition, therefore, the torque is proportional to the cosine 
of the angle. 

By calibrating the indicator with the controller 
with which it is to operate, the maximum and 
average error can be made very small. This might 
cause the scale to be slightly distorted, but it is not 
noticeable on a 7-in. (17.78-cm.) instrument. , 

These instruments are equipped with dynamic damp- 
ing disks by means of which the dead-beat character- 
istics may be adjusted to suit the operating conditions. 
Such a device was especially necessary to take care of 
the roll of the ship or periodic vibration. 


EFFECT OF OUTSIDE AGENCIES 


The use of armored cables with these instruments 
may cause some trouble on account of the inductance 
of the armored cables, which sometimes tends to change 
the power factor of the system. When all leads are 
of the same length this trouble may be obviated by 
adjustments. 

Little trouble was experienced in the variation of 
the resistance leads or other resistance inserted into 
the circuit. The fact that these instruments normally 
operate with 1,000 ohms per phase, connected in series 
with the polyphase winding, precludes an appreciable 
error. This is so because any other resistance inserted 
in the circuit, such as contact drop or temperature 
changes causing the copper to change resistance, is com- 
paratively small. However, the cable leads are made the 
same length if possible. Care must be taken in this 
system to prevent grounds from occurring. The ground 
on the circuit may tend to overload or unbalance the 
system and cause a distortion of the field and in the 
indicator, thus causing the reading to be incorrect. 
There is no danger of exterior magnetic fields causing 
trouble nor of the indicator and controller affecting 
other devices. Both instruments are surrounded by 
large iron cores which should prevent any magnetic 
disturbance. The presence of wireless apparatus or 
other high-frequency or high-potential systems will not 
be the cause of any disturbance. Of course, if a high- 
tension conductor should come in contact with the sys- 
tem, there naturally would be some trouble caused. 

It is possible to operate from one to approximately 
ten indicators from one controller, provided that the 
rating of the controller will permit this load. If any 
other controller is connected in such a circuit, it will 
tend to operate as an indicator having small angular 
error due to frictional losses. In case one of the wind- 
ings of one instrument should burn out, which is most 
improbable, there may be a slight error produced in the 
other instruments. 


Bridgewater Station Turbines 


Attention has been called to the fact that the turbines 
connected to the Allis-Chalmers generators in the 
Bridgewater station of the Southern Power Company, 
which plant was described in the ELECTRICAL WoRLD for 
June 5. are I. P. Morris wheels. 
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Economies of Melting Brass Electrically 


Operating Records Show the High Economy that Has Been Attained by the Utilization of 
Small Rotating Arc-Type Furnaces in Brass Foundries—Preheating for 
One Shift Successfully Eliminated 


ITH more than 200 brass-furnaces now 
installed and in successful operation in 
this country it may be said that electric 
melting of brass has passed beyond the 
experimental stage. Many advantages have been claimed 
for the electric furnace in the melting of non-ferrous 
metals, and experience has seemed to indicate that in 
this employment the 
electric furnace pos- 
sesses the following 
characteristics: 

(1) Clean, reducing, 
non-oxidizing atmos- 
phere; (2) superior 
working conditions— 
atmosphere not un- 
duly heated and fur- 
nace gases reduced to 
a minimum; (3) abil- 
ity to obtain any 
range of temperature, 
with simple methods 
of control—using py- 
rometer if desired; 
(4) reduction of 
metal losses to the 
lowest limits, and (5) 
low labor and upkeep 
costs. 

The brass foundry 
needs a small, efficient 
melting unit to handle 
the large variety of 
mixtures comprised in 
the day’s run. Large 
heats cannot be handled to good advantage for many 
reasons, but principally because of the difficulty in keep- 
ing the metal up to temperature and the long shutdowns 
between heats. The records presented deal with a rotat- 
ing arc-type furnace and show conclusively that it is 
practicable to use a small-type furnace for intermittent 
daily operation and still obtain low cost records. 


ROTATION OF FURNACE EXPOSES NEW METAL 
SURFACES TO HoT LINING 


In melting yellow-brass turnings and borings, which 
constitutes one of the most difficult materials to handle 
in any type of furnace, especially when they are full 
of dirt, oil and other foreign matter, the furnace should 
be loaded well up on the walls at either side of the elec- 
trodes. The door is then closed, one or both of the 
electrodes being withdrawn to permit the escape of 
burning oil and moisture, and the furnace is placed 
in rotation. As the borings tumble around inside of 
the furnace new surfaces are constantly exposed to the 
hot lining, and the oil and dirt are rapidly burned out. 
In this cennection it should be noted that the electric 
furnace is more valuable as a melting medium than as 
a drying or oil-burning vessel, and if the constant run 
of material charged is very heavy with oil it will soon 
pay, through saving in furnace time alone, to remove 
the greater portion of the oil before charging. How- 





AUTOMATIC ELECTRODE CONTROL HAS REDUCED LABOR COST FOR 
OPERATING THE ROTATING ARC-TYPE FURNACE 


ever, if desired, the foreign matter can be easily expelled 
in the simple manner described before the actual melting 
begins. As soon as the flame from the burning oil drops 
off the rotation is stopped, the electrodes are inserted, 
the power is switched on and the melting started. 

The size of the charge will determine when it is 
practicable to commence complete rotation. If a maxi- 
mum loading has been 
made, experience 
shows that it is desir- 
able to leave the fur- 
nace stationary for a 
brief period and then 
turn the shell occa- 
sionally to mix up the 
charge, finally allow- 
ing complete rotation, 
which should be con- 
tinued for ten or fif- 
teen minutes before 
pouring. This method 
reduces and some- 
times prevents any 
breakage of electrodes. 
If a smaller charge 
has been used rota- 
tion can be started 
immediately. The first 
method has the ad- 
vantage that the larg- 
est practicable heats 
can be run, resulting 
in the maximum daily 
output. The differ- 
ence in the metallic 
shrinkage for the two methods is small. 

Recent records obtained from the Prime Manufactur- 


“ing Company, Milwaukee, Wis., on a 500-lb. (230-kg.) 


rotating electric furnace are given in Table 1. This 
furnace is used almost exclusively for the melting of 
yellow-brass turnings and borings, pouring directly into 
castings. When melting this class of material all live 
parts of the furnace are carefully cleaned with com- 
pressed air after each heat to prevent any short-circuit- 
ing by deposits of zinc dust. This requires only a few 
minutes’ time and is generally done between ladles. The 
movement of the electrodes through the cooling collars 
is also tested after each heat, and any loose slag is 
removed from the furnace after each heat is poured. 

The melting of other finely divided materials contain. 
ing less zinc, such as red-brass borings, turnings, skim- 
mings, washings, etc., is comparatively easy to handle, 
with metallic shrinkage losses averaging not more than 
1 per cent and an energy consumption averaging not 
more than 350 kw.-hr. per ton, even with a small furnace 
like a 500-lb. (227-kg.) unit, operating only one shift 
a day and including all energy used for preheating. 

With heavier materials, such as heavy scrap, ingots, 
foundry returns, ete., the practice followed is to hold 
the furnace stationary after charging until the metal 
has softened; then partial rotation is started, and finally 
complete rotation is established. 
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It has been found possible to eliminate entirely the 
time usually consumed in preheating the furnace in the 
morning. Where a foundry has one shift of eight to 
ten hours a day all that is necessary is fully to charge 
the furnace at the end of the day after the last heat 
is poured, ready for the first heat of the following day. 
Careful measurements with a pyrometer show that 
when a furnace is left empty over night the temperature 
of the melting chamber in the morning has dropped to 
450 deg. Fahr. (230 deg. C.), but when charged the 
night previously the temperature of the melting chamber 
the next morning is up to 900 deg. Fahr. (480 deg, C.). 
This indicates the possibilities of the furnace in heat 
absorption and retention. 

Records recently obtained on a 500-lb. (227-kg.) ro- 
tating electric furnace at the plant of the Enterprise 
Brass Works, Muskegon, Mich., melting red and yellow 
brass for castings, in the proportions of about two- 
thirds red to one-third yellow, show what can be ex- 
pected when using the furnace on heavy metal. These 
records follow: 
Average pounds 
melted daily, 
4,800; average 
charge per heat, 
600 lb.; number 
of heats per day, 
nine hours, 8; 
average power 
consumption per 
ton, 310 kw.-hr. 

A furnace of 
the same size is 
in operation at 
the plant of the 
Fulton-Harwood 
Brass Works, 
South Bend, 
Ind., and the re- 
sults obtained 
are given in 
Table II. Con- 
sidering that 
this furnace was 
not being charged to its capacity the showing made is 
considered exceptionally good. It shows what can be 
done with the furnace even at reduced output. The rec- 
ords given in Table II were from June 9 to July 9, 1920, 
and the charges consisted of new copper, tin, lead and 
zinc, with an analysis of 85-5-5-5 per cent. No record 
was kept of the shrinkage at this plant, but under simi- 
lar conditions at other plants the metal loss has not aver- 
aged more than one-half of one per cent. 

The Yale & Towne Manufacturing Company, Stam- 
ford, Conn., recently completed thorough tests covering 
every phase of the operation of a 500-lb. rotating elec- 
tric furnace. The user in this case requires a high pour- 
ing temperature owing to the light-weight castings 
made, and likewise the time between heats is lengthened 
since the metal is all drawn into small pots. As a con- 
sequence it was necessary to keep the power on the 
furnace while pouring, which made the power consump- 
tion high and slightly increased the metal loss. There 
were other disadvantages in handling due to the loca- 
tion of the furnace in the foundry, so that when the 
foundry practice is thoroughly worked out much better 
records should be made. The analysis of the metal in 
percentage was: Copper, 86.93; zinc, 9.62; tin, 1.86; 
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TABLE I—OPERATING RECORD OF 500-LB. ROTATING FURNACE 
MELTING YELLOW-BRASS TURNINGS 





Pounds melted per day—one shift... ..........cceeceeeeeees 
Average daily output, lb 
I NS 5 oy aig webieds 4:p) 0a Relais gp ¥ a: 550 


Number of heats per day ed edad ewisie Ce PAG caddies shat sy e.4 8—10 
Number of hours’ power on furnace daily. ch a uaa 10—11 
Average melting time, minutes. .........-....000eeeeeeees 40 
Time Deberenn HORN, MMICER. oo oa oo isis ek sce scbenidesvccers 15—25 
Average power consumption per ton, kw.-hr................. 300 


Lining (made of good grade of arch fire-clay brick) has lasted approximately 
500 heats and is good for many more. Electrode consumption per ton metal 
under 6 lb. No records as to net metallic shrinkage, exclusive of oil, dirt and 
moisture, are available, but careful tests made on the same type and analysis of 
material in other furnaces show that this need not exceed an average of 2 per rent. 





lead, 1.38; iron, 0.21. 
given in Table III. 

It is significant that, even with an energy rate in 
virtually all of these plants of at least 2 cents per 
kilowatt-hour and occasionally up to 3 cents, the energy 
cost per ton of metal melted is no higher than present- 
day costs for coke, coal, oil and gas. As the use of 
crucibles for melting is eliminated with this furnace 
and the total upkeep and repair costs on the 500-lb. 
furnace do not average more than $2 per ton of metal 
melted, which is considerably lower than the cost of 
crucibles alone, the large savings made in metal losses 
and in labor show a handsome margin in favor of the 
electric furnace. 

For the brass melter who has a large number of mix- 


A summary of the test data is 





TABLE II—RECORD OF 500-LB. ROTATING FURNACE MELTING 





RED BRASS 

oe OS RES rt OOP ee ere 80,000 
CLS, CU EOR Gea a dial bc bale viele & estates es eT 14,761 
es aca ee Sa Sins bay Wo bes 00s 6456.6 6.80 ieme 370.8 
I NN i ince decdsied ccs cspeciessacs betes 5.4 
Cost of electric energy, per ton. ..........ccceecccccececcccvness $8.68 

I EC MD wines enbicseccwsccesecescccseesce's 147} 
Electrode consumption per ton metal, lb 2.7 
Cost of electrodes per ton of metal........... $0.925 
POMBO GE MORI. oo oc anc ccnccesedesccccs ences sccdecicccccennde 147 
Life of lining in which these a were melted, heats.............. 520 
Cost of lining per heat of metal. ...........ccscscccsccccsccccces $0. ot 


Cost of lining per ton of — SE SOE gee A Re, eer ae $0. 
Cost of electrical energy, electrodes and lining, per ton of melted metal $10. 366 


tures or whose daily output is limited a rotating electric 
furnace of still smaller holding capacity can be obtained. 
This is known as the 250-lb. (115-kg.) size. In all 
details of its construction it is identical with the 500-lb. 
furnace, and the power input is proportioned so that 
the same speed of melting results. Figures from a 
recent day’s run on a 250-lb. furnace at the plant of 
the Hill Pump Valve Company, Chicago, be illustrate 
this point in Table IV. 

Leitel Brothers, Chicago, have a 250-lb. ila which 





TABLE III—TESTS OF 500-LB. ROTATING FURNACE ON HIGH 
TEMPERATURE WORK 








Metal 


Melt Kw.-Hr. Total Total 
Heats Charge, Time, toHold Kw.-Hr. Delay, _ Time, Poured, 
Lb. Minutes Heat Used Minutes Minutes Lb. 
7 4,060.0 317 69.8 712.4 7 552 * 
5 3,045.0 292 60.0 729.8 22 538 3,007.5 
4 2,436.0 295 38.0 644.2 50 530 2,391.0 
7 4,263.0 363 0.0 783.8 41 608 4,209.5 
6 3,654.0 305 13.0 791.2 21 545 3,620.5 
5 3,045.0 254 51.0 595.0 38 501 3,010.5 
34 -20,503.0  1,826 232.6 4,256.4 174 3,274 *16,239.0 
Ave. per ton — 252 
tons). oa 178 22.7 415.2 16.9 319 
Ave. per ‘heat. ..... 53.7 6.84 125.0 5.1 96.4 


Average weight of heat, Ib. ibe. cb bd ONS ic eas A ees 6 
Total working time, hours............c.ssece eee e cece ceeeeeeeeeees 54 
Average time between heats, minutes.............0... 0.00 cceeeeeee 37 
Average metal melted per day, Ib , 4 


1 

Averame Mere DOR GOD ooo wiki os osm cvesceecsceds bvk Ode tl <a 437.9 
Average electrode consumption per ton, Ib. Sale pa & ore a ites Seale 6.5 
Gross shrinkage, per cent.........-.......00005. WORM ate ibe ws t2 
Non-metal in charge (approximately), per cent...................... 0.1 
1.1 


TEE Sa Hs aos LEN 8d eo ERS bile s bee CRC os oda v odeed ew ie 





* Box of gates missing. 12.8lb. Nipples 
































DECEMBER 25, 1920 





TABLE IV—A DAY’S RUN ON A 250-LB. FURNACE MELTING 





RED BRASS 
deat —— Power - =~ Kw.-Hr. Wt. of Time Between 
No. On Off Used Charge, Lb. Heats, Min. 
> 6:00 a.m 8:35 a.m. 125 346 25 
2 9:00 9:58 50 348 24 
3 10:22 11:25 52 351 23 
a 11:48 12:50 p.m. 52 340 25 
5 1:15 p.m 2:15 50 362 25 
6 2:40 3:40 53 384 27 
7 4:07 5:00 48 371 % 
¢ ES SE Se ee eee 438 2,502 


Average energy consumption, 343 kw.-hr. per ton. No preheating required 
From three to five minutes taken to skim through door on each heat. Zinc added 
at this time. Metal used, old scrap copper (bearing blocks). Pouring time ten to 
twelve minutes between heats. Remainder of time cleaning electrodes and 
coolers and charging furnace. 








has been in operation for more than a year and a half 
(see ELECTRICAL WORLD, Dec. 20, 1919, page 1107, for 
early records). Many of the heats of yellow-brass scrap 
have shown an energy consumption of 240 kw.-hr. per 
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time the furnace runs for sixteen hours per day. Many 
heats of red brass have been made at the rate of 270 
kw.-hr. per ton, which is generally considered a gcod 
record even for a 2,000-lb. (900-kg.) furnace. 


TESTS MADE ON A ONE-SHIFT BASIS 


No records are yet available showing what results can 
be secured when operating the different sizes of rotat- 
ing furnaces on a twenty-four-hour schedule. The tests 
herein recorded are all on a one-shift basis averaging 
ten hours, including all time for preheating. 

It will be noted that the number of heats per nine- 
hour day will average eight on yellow brass and seven 
on red brass, the charge in each case being about 20 
per cent heavier than the rated holding capacity of the 
furnace. This will work out uniformly for all sizes. 
It is therefore entirely practicable to make a reasonable 
estimate from these data as to what this type furnace 


TL 


EXPERIENCE HAS SHOWN THAT THE ELECTRIC FURNACE OFFERS AN ECONOMICAL SOLUTION 
FOR THE MELTING PROBLEM OF THE BRASS FOUNDRY 


On the left is shown a 2,000-lb. booth furnace at the plant of 
the Michigan Smelting & Refining Company pouring yellow brass 
after melting a charge of yellow-brass turnings and borings con- 
taining nearly 4 per cent of oil. The }3-hp. motor used for 
automatically controlling the operation of the electrode may be 
seen in the middle at the left-hand side of the photo. This motor 
can be thrown out of gear if hand operation of the electrodes is 





ton, while on yellow-brass turnings and borings 210 
kw.-hr. per ton has not been uncommon. Some of the 
linings have lasted almost 900 heats and none less than 
600 heats. This represents a cost of less than 10 cents 
per heat, or, conservatively, 75 cents per ton. Accurate 
weighing of electrodes each day shows only 33 Ib. to 4 lb. 
(1.6 kg. to 1.8 kg.) consumption, including breakage, 
per ton of metal. Shrinkage has not averaged more 
than three-quarters of 1 per cent on red brass, nor more 
than 1.4.per cent on yellow brass. Heats as small as 
100 lb. (45 kg.) have been made showing only a slightly 
higher average for all items than when the furnace is 
run to rated capacity. The most efficient basis naturally 
is to charge a maximum of metal per heat, which for 
this furnace would be approximately 380 lb. (110 kg.). 

The Nordyke & Marmon Company, Indianapolis, Ind., 
is using one of the 250-lb. furnaces for making its most 
difficult alloys and castings, including silicon bronze and 
other special mixtures. A considerable portion of the 





desired. On the right is shown the electrode-holder construction 
of a 500-lb. furnace. The furnace is in the shape of a cylindrical 
drum, which minimizes the radiating surface. The doors are 
placed at the axis of the shell where the electrodes enter the 
furnace. The cylindrical walls of the shell are unbroken, thereby 
permitting complete rotation of the furnace. The electric current 
is brought onto the furnace by moving-contact method. 


— 


will do on a twenty-four-hour day schedule, if operated 
on the same basis of efficiency. 

Eliminating from consideration the first heat of the 
day, and allowing an average of twenty-five minutes 
between heats, these data indicate that the 250-lb. fur- 
nace would have a total daily output of at least 6,000 lb. 
(2,700 kg.) and an average power consumption of 
285 kw.-hr. per ton on red brass and 235 kw.-hr. per 
ton on yellow brass. With the 500-lb. furnace the out- 
put would reach 12,000 lb. (5,400 kg.), and the average 
power consumption on red brass should be 275 kw.-hr. 
per ton and that on yellow brass 225 kw.-hr. per ton. 
The 2,000-lb. furnace should melt a daily output of 
48,000 lb. (21,600 kg.) with an average power consump- 
tion on red brass of 250 kw.-hr. per ton and on yellow 
brass of 210 kw.-hr. per ton. 

This subject was also discussed before the American 
Foundrymen’s Association by C. H. Booth of the Booth 
Electric Furnace Company. 


Rot sree son iret: p a" th 
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Meter Records Can Be Simplified 


A Record that Requires a Minimum of Labor, but Is a Thorough Check Against Loss— 
Shortage of Competent Metermen Makes Training School Necessary—Rules 
for Guidance of Wiring Contractors Found Necessary 


By EDWARD HOWELL and CHARLES L. ROSE 
Iowa Railway & Light Company, Cedar Rapids, Iowa 


HE meter department headquarters of the 

Iowa Railway & Light Company is situated at 

Cedar Rapids, Iowa, and supervises the meter 

maintenance and repair work of the Iowa 
Railway & Light Company, Iowa Electric Company and 
the Iowa Falls Electric Company. The systems cover a 
large section of central Iowa as shown in Fig. 2. All 
meters required for the three companies are furnished 
through the Cedar Rapids meter storeroom, which 
carries a large stock of repair parts and handles all 
meter repairs, the meters being shipped from other 
points to Cedar Rapids for that purpose. Because of the 
territory covered and the number of small communities 
receiving service, this centralization is necessary, the 
individual communities not being large enough to sup- 
port separate meter departments. The Cedar Rapids 
office alone handles the installation, removal and repair 
work in the Cedar Rapids division for approximately 
12,000 meters in addition to its supervision of the 
remainder of the system. 

In common with all other companies the Iowa Rail- 
way & Light Company experienced extreme diffi- 
culty in securing competent men during the war and 
some of the details of the record system described were 
dropped after years of successful use and the meter 
department has not been able as yet to pick them up 
again. The record system as described originated in 
Cedar Rapids in 1902 and has the merit of long con- 
tinued use, during which the usual development diffi- 
culties have been thoroughly weeded out. 


TRAINING METER DEPARTMENT MEN 


Owing to the shortage of competent men the depart- 
ment has found it necessary to establish an informal 
school in which the men are taught elementary elec- 
tricity and the meaning of the electric circuit, the aim 
being to give them a thorough grounding in the fun- 
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FIG. 2—EIGHTY IOWA CITIES AND TOWNS IN TERRITORY SERVED 
BY IOWA RAILWAY & LIGHT COMPANY, IOWA ELECTRIC 
COMPANY AND IOWA FALLS ELECTRIC COMPANY 


damentals, after which the proper care of meters, 
repairing and adjusting are taught. This training is 
accomplished largely through lectures and blackboard 
illustrations given once a week. 


ACTUAL WORKING OF METER RECORDS 


The meter record consists of: Meter card, meter 
location card, meter test card, record of tests on meter, 
meter summary card. 

The method of use of these cards is as follows: 

The Meter Card (Fig. 3-E) is a permanent property 
record of the meter giving all of the physical data affect- 
ing the meter and the history of its entry on the prop- 
erty, its cost and final removal. These cards are filed 
in manufacturers’ numerical order, the company hav- 
ing found it unnecessary to establish its own numbers. 


Form C308-10M-4-20 


SUPPLY RECOKD 
{ Ledger No 
| Meter Loc. 








__ Meter Sum. 
Cons. Ree. 





_| Cons. Sum. 
Load Rec. 





sleet acl 











Remarks 


DISCONNECT | 


Pee cee enw wc cece ne nose sceseccse ses oscovesensocneses cneecepeseseeeeaseecesesces ceoenccocscesa 


FIG. 1—ORDER FORM FROM WHICH ENTRIES SHOWING INSTALLATION AND REMOVAL OF METERS ARE MADE 


Only three cards are handled and entries made after the cards are originally filled out. These 
are the location cards, the record of tests on meter and meter summary 
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The Meter Location Card (Fig. 3-D) contains the 
name plate data of the meter and space for installation, 
and removal data as the meter is handled in the process 
of meter operation. These are filed by manufacturers’ 
serial number. 

The Meter Test Card as shown in Fig. 3-F is a 
record of each individual test made on any meter and is 
filed by manufacturers’ serial number. 

Record of Tests on Meter—tThis is a record of the 
series of routine tests on any given meter and is filed 
by dates of the last test shown in the entries. See Fig. 
3-C. The purpose of the card is shown under the 
remarks on testing. 

The Meter Summary Card shown in Figs. 3-A and 3-B 
is designed to show the number of meters both by sizes 
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the inventory, which shows at once if any errors have 
been made. When meters are scrapped the proper red 
ink entries are made under storeroom and total heads. 
This method gives the nearest to an infallible check on 
the loss of meters that it has been possible to devise. 

These are all 3 by 5 in. (7.6 by 12.7 cm.) cards 
excepting the last named, which is 6 by 9 in. (15 by 
23 cm.). 


SOURCE OF ENTRIES FOR METER CARDS 


In the above no mention has been made of the source 
of entries on the meter location card and summary. As 
orders for connection or disconnection are received the 
form shown in Fig. 1 is filled out by the order clerk as 
to name and address and sent to the line and meter 
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FIG. 3—COMPREHENSIVE METER RECORDS THAT CAN BE MAINTAINED WITH A MINIMUM OF WORK 
A and B. Meter summary card. D. Location card recording travels of the E. Permanent record of meter. 


C. Record of all tests on any given meter. meter in routine operation. 


F. Record of individual tests. 





and total in service, in the storeroom and owned, at 
any given time. In handling, when new meters are 
received, the proper entries are made under the store- 
room and total heads in black ink. When meters are 
transferred from the stores to service the proper entries 
are made under the meters in service in black ink and 
under storeroom in red ink. In carrying over from 
card to card, each card must be balanced between the 
totals on the back and the sum of the totals in service 
and in stores, while at the end of the calendar month an 
inventory by serial numbers of the meters in the store- 
room is taken. The location cards are separated in the 
file between those in service and in storeroom. Loca- 
tion cards shown in the storeroom are checked against 


departments for execution. The order comes to the 
meter department when the line department has com- 
pleted its work and the meter department fills in the 
meter and load data. Each day before the completed 
orders are turned in to the accounting department the 
meter location and summary cards are entered, thus 
insuring the keeping up of the meter record day by day. 
When the orders are made out at the order desk they 
are numbered serially, the stub being retained by the 
order clerk as his record and a check against any pos- 
sible loss of the form in routine handling. 

All meters are tested as received from the factory and 
as they come into the meter storeroom during the course 
of routine operation. It has been the plan to test meters 
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in service periodically, but the program has been some- 
what upset by lack of competent men. Routes were laid 
out originally and tests made which are recorded on the 
forms shown in Figs. 3-F and3-C. Fig. 3-C was then filed 
in date order. As the testing is a continuous process the 
result is a test file in the order in which tests have act- 
ually been made that the testing force follows as a guide. 
The installation of new meters or recently tested meters 
on a route introduces a slight complication which is 
handled either by advancing the date on the test card to 
correspond with the date on which the route is tested 
or handling the new meters as pickups along with the 
meters that are missed for one reason or another in 
the routine testing. It has not been found necessary 
to provide primary standards to control test standards, 
but a set of secondary standard instruments sent when 
necessary to an outside laboratory for calibration are 
used to maintain standard test instruments. 


RULES FOR REPAIRING AND INSTALLING METERS 


All meters brought into the storeroom for any cause 
are cleaned, tested, adjusted and if necessary repaired, 
the repairing consisting of anything from slight repairs 
to overhauling as complete as the condition of the meter 
indicates necessary. 

Meters received from other points for repairs are 
recorded under a shop number in an ordinary stock 
blank book, the name plate date of the meter being 
given. The test data before and after repairing is 
recorded, also the material and time taken for repairs, 
as well as the point from which the meter is received 
and finally shipped to. A shipping tag showing the 
shop number, the point from which it was shipped and 
the name plate data is attached to the meter when 
received and when repairs are complete the final test 
data is also recorded on this tag preparatory to reship- 
ment. 

Because of the widely scattered nature of the terri- 
tory and the numerous small towns, rural territory in 
which there is no municipal inspection service and no 
rules established, the company has found it necessary to 
establish rules governing meter installations. Copies of 
the rules were sent by registered mail to every wiring 
contractor in the territory and strict compliance is 
insisted on. 


Determining Corona Voltages 
for Actual Lines 


Tables for Transmission Line Corona Voltages Agree 
Well with Equations Set Up—-Some Expedients 
for Avoiding Abnormal Losses 


By F. W. PEEK, JR. 
Consulting Engineer General Electric Company 

N ORDER to complete the discussion of transmission 
[ line practice in America, as outlined by the writer in 
ELECTRICAL WORLD of Nov. 27 and Dec. 4, it is essential 
that some discussion of corona voltages for high-tension 
lines should be added to give data on this important 
characteristic as determined by several years of study 
and also by tests of transmission lines in this country. 

On the higher-voltage lines it is necessary to take 
certain precautions, otherwise the air insulation imme- 
diately surrounding the conductors will be broken 
down or corona will appear, with the accompanying loss. 


ELECTRICAL WORLD 


VoL. 76, No. 26 


The laws of corona have been quite definitely worked 
out and are as follows: 
(1) Disruptive critical voltage: 
€o = GJoMord log, (S/r) kv. to neutral 
(2) Visual critical voltage: 


€y = Mygrr log, (s/r) kv. to neutral, 
where } 
Iv = God (1 oS =) kv./cm 
V 6r 
~ _ _3.92 6 
7 = 875 + 1 


(3) Power loss: 
p == (241/8)(f + 25)V ((1r/s) (e — e)*10~ kw. 
per kilometer of single conductor, 
where 
e effective kilovolts to neutral applied to the 
line 
—= 3 kv. between lines single-phase; 1/\/3 kv. 
between lines for three-phase. 
= air density factor — 1 at 25 deg. C. and 76 
cm. barometer. 
barometric pressure in centimeters. 
disrupture critical gradient 
21.1 kv./cm. 
visual critical gradient kv./cm. 
temperature, deg. C. 
radius of conductor in centimeters. 
distance between conductor centers in centi- 
meters. 
frequency, cycles per second. 
Irregularity factors: 


| 


Idd tnd 


m, == 1 for polished wires 
= 0.98 — 0.93 for roughened or weathered 
wires 
= 0.87 — 0.83 for seven-strand cables. 
m, == m, for polished wires — 1. 
m, == 0.72 for local corona all along cable. 
m, == 0.82 for decided corona all along cable. 
For approximating storm loss consider 
€, = 0.8 of fair weather value in equation (3). 


Special Calculations—For small conductors the loss: 
is calculated from the following equation: 


p = (241/56) (f + 25) - = sie FO) (e + e,)* 10° 


kw. per kilometer of single conductor. 


a 0.30 1 \ 
naan (1 TYEiF a0 A): 
€a = gar loge (8/r). 


The visual critical voltage, e,, is the voltage at which 
the wires begin to glow. 

For clean wires there should be no loss until the 
voltage e, is reached, when the loss should suddenly 
assume a definite value and increase as the square of 
the difference between the applied voltage and the 
disruptive critical voltage. The visual critical voltage 
takes into account the apparent strength, which is a 
function of the wire diameter; the disruptive critical 
voltage corresponds to the constant strength of air for 
uniform fields, which is 21.1 kv./em. The visual critical 
voltage is always higher than the disruptive critical volt- 
age. Owing to irregularities there is always a loss 
below the visual critical voltage. This loss follows the 
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probability curve. On transmission lines, however, the 
quadratic law (3) is generally closely approximated 
even on this section of the curve. 

Safe and Economical Voltages.—It will generally be 
found that it is safe and economical to operate a line 
up to but not above the fair weather e, voltage at 
summer temperature. This will give loss during storms. 
During cold weather, however, the critical voltage will 
be higher and the storm loss less. Beside the loss 
of energy, corona may be undesirable from the stand- 
point of harmonics. 

Arrangement of Conductors.—In the above formulas 
it has been assumed for three-phase lines that the 
conductors are arranged in an equilateral triangle. 
When conductors are not so placed, but in a plane, 
corona will start at a lower voltage on the center con- 
ductor than on the outside conductors. The actual 
critical voltage on the center conductor will be approx- 





CORONA AT 230 KV. (1.19-CM. DIAMETER [0.47-IN] 
CABLE—3 10 cm. [10-FT.] SPACING) 


imately 4 per cent lower and on the outside conductors 
6 per cent higher than for an equilateral triangle of the 
same spacing. 

Various means have been used for increasing the 
size of the conductor. For equal conductivity an alu- 
minum conductor has about a 25 per cent greater 
diameter than a copper conductor and, therefore, 
approximately 25 per cent higher critical voltage. The 
advantage of aluminum may be still further increased 
by the addition of a steel cable core. Such a cable 
has been used for several years on a 154-kv. to 165-kv. 
line in California. A copper tube or a copper conductor 
with a suitable core may be used. Several conductors 
of the same potential may be arranged close together. 

Agreement of Calculated and Measured Losses on 
Actual Transmission Lines.—In most cases when losses 
have been measured on transmission lines the check 
is in close agreement with the calculated values. The 
agreement is, in fact, within the limit of error of the 
measurements on commercial lines. Apparent dis- 
crepancies have generally been due to the fact that the 
measurements are often made at voltages below the 
visual critical voltage where the loss depends upon irreg- 
ularities as discussed above. The loss between e, and 
€, closely follows the quadratic law for large conductors, 
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TABLE I—CORONA LIMIT OF VOLTAGE—STRANDED CABLES 
(Kilovolts between lines, three-phase, sea level, 25 deg. C.) 


Size, ————Spacings, Cm. and Ft.————_—— 
B. &S.or Diameter, Diameter, 91 122 152 183 245 305 366 426 490 610 
Cire. Mils In Cm. >; @ 9 6° BS BO Ww 4B 2 
4 0.230 0.584 .. 56 58 60 62 64 66 68 69 71 

3 0.261 0.663 4 es &@& Rr 2 Ff % a & 

2 0.290 0.736 oe te SOC was 2-86 2 a 

1 0.330 0.839 cow ee en Bee 2 oe 

0 0.374 0.950 re ee oe 

00 0.420 1.07 es ee) ee )«698 104 108 101 114 «117 «+121 

000 860.470 1.19 és we eevee Rey ae ae eee ee 

0000 0.530 1.25 oe ‘ae. os ow, GG Cee oe eae une 
250,000 0.590 1.50 cen lee ee co COUR Ce ee ee ee 
300,000 0.620 1.57 |) at ee ok. Oe ere 
350,000 0.679 1.73 od) eed.ce. law. oe CRS eee eee 
400,000 0.728 1.85 ee ee ce we” ca ee 
450,000 0.770 1.96 eer a ‘ .. 178 184 190 194 200 
500,000 0.818 2.04 we, bt ee (pa ee WO oe ae ae 
800,000 1.034 2.62 od au Pee ee bow as ae ae 


1,000,000 1.152 2.92 eee ae eee ew 





but for new conductors, and especially for small con- 
ductors at high altitudes when the difference between e, 
and e, is quite large, the loss will generally fall below 
the quadratic curve. 

Corona Limit on High-Voltage Transmission Lines.— 
The accompanying tables give the corona limit of volt- 
age for. various conductors at various spacings. A 





TABLE II—CORONA LIMIT OF VOLTAGE—WIRES 
(Kilovolts between lines, three-phase, sea level, 25 deg. C.) 


Size, ——_—— Spacin, m. and Ft. ———— 
B &S8S.or Diameter Diameter, 91 122 152 183 245 305 366 426 490 610 
Cire. Mils In. Cm. 5 @4 5 46-6 - 3 Ta 4 Oi 


4 0.204 0.524 51 54 56 58 60 62 64 65 66 68 

3 0.229 0.581 .. 59 62 64 66 68 70 72 74 76 

2 0.258 0.655 om .0e i ae ane sean ae Ot 

1 0.289 0.734 d co fa 8) ae ae oe ee ee 

0 0.325 0.826 ih nad ow BE Bee SS Se ee ee 

00 0.365 0.928 .. «. «+ 94 98 102 105 107 110 113 
000 0.410 1.04 asx <5 “es “eo Eee CUAReEe Ure San ban 
0000 0.460 1.17 ar ee Beg 


table is also given for altitude correction. It will be 
noted it does not require a conductor of unreasonable 
size to transmit at 250 kv. or even higher. 

The values in.the above tables correspond to the 
disruptive critical voltages at 25 deg. and 76 barometer 
and give an approximate idea of the voltage limit 
imposed by corona. For single-phase or two-phase 


TABLE III—ALTITUDE CORRECTION FACTOR AT 25 DEG. C 








—— Altitude —. = Altitude ——— 
Feet Meters 8 Feet Meters 6 
0 0 1.00 5,000 1,530 0.82 
500 152 0.98 6,000 1,835 0.7% 
1,000 305 0.96 7,000 2,140 0.77 
1,500 459 0.94 8’000 2,450 0.74 
2,000 611 0.92 9,000 2,750 0.71 
2,500 765 0.91 10,000 3,050 0.68 
3,000 918 0.89 12,000 3,670 0,68 
4,000 1,220 0 


86 14,000 4,290 0.53 


multiply the three-phase values by 1.16. To find the 
value at any altitude multiply the voltage found above 
by the corresponding 3. 


EASSURANCE of this principle | private property | 
came at a time when not only our people but the 
world had need of it. I hold that no more dangerous 
attack can be made upon liberty than by the adoption of 


a general policy of government ownership. By it the 


government would finally own the people.—VICE-PRESI- 
DENT-ELECT CALVIN COOLIDGE, 
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Developing the Low-Head Plant 


Rehabilitation of Old Plants by Installing Hydraucones with High-Speed Runner—Gain in Eff- 
ciency Should Be at Least 25 per Cent—Comparison of Hydraucone 
with Stream Line Draft Tube 


By LOUIS E. AYRES 
Principal Assistant Engineer to Gardner S. Williams, Consulting Engineer, Ann Arbor, Mich. 








LOW-HEAD PLANTS SUCH AS THE GEDDES PLANT OF THE DETROIT EDISON COMPANY ARE BECOMING 
MORE ATTRACTIVE FINANCIALLY SINCE IMPROVEMENTS IN DESIGN HAVE TAKEN PLACE 


N ANY attempt to utilize more completely the low- 
head water powers of this country, of which so 
many are to be found throughout the North Cen- 
tral States, the engineer is confronted with two 
types of problems—first, those involved in the recon- 
struction of old, inadequate and badly/deteriorated mills 
and electric generating stations, and, second, those aris- 
ing out of the design of new water-power plants to 
operate under heads as low as 8 ft. to 10 ft. (2.4 m. to 
3 m.). It frequently happens that such reconstruction 
projects and low-head developments may not, on pre- 
liminary inspection, appear attractive financially. The 
most efficient design and most economical construction 
may often be necessary in order to turn the scales in 
favor of a particular undertaking. Any suggestions, 
therefore, leading to increased efficiency and more eco- 
nomical construction would seem to be in order. 

Old plants, in general, may be placed in one of two 
groups—-first, those which are virtually used up and 
worn out and must be abandoned or completely rebuilt; 
second, those which are structurally in a fair or good 
state of preservation and can be repaired and utilized 
for many years, but which contain obsolete, ill-fitted or 
worn-out hydraulic machinery. 

Some old paper mills and hydro-electric generating 
stations in Michigan, Minnesota, Wisconsin, Illinois 
and adjoining states which were built thirty to forty 
vears ago fall into the first group. The old timber 
flumes are now rotted and leak badly; the turbine-gate 
mechanisms are so worn that they no longer effectively 
shut off the water and other means must be employed 
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to stop the turbines; bearings are continually settling 
and require constant “shimming” to keep them in line, 
and in some instances the building sills and super- 
structure are in such a state of dilapidation as to be a 
constant source of danger to the lives of the operators. 
Ordinarily nothing can be done with these old plants 
except to rebuild them completely. Frequently there 
is no salvage unless it be the scrap value of the ma- 
chinery. 

But there are also many old mills of a more substan- 
tial type of construction whose walls were built of 
stone, or of concrete after the advent of Portland 
cement as a common building material. The effective 
rehabilitation of such old plants may be accomplished 
with comparative ease. The old structures can for the 
most part be utilized, and the task of rebuilding consists 
mainly in replacing the hydraulic equipment by modern 
turbines designed for the existing head and speed, of 
adequate capacity and properly installed. 

Although one finds instances where turbines are 
operating above their proper speeds and with efficiencies 
lower than 50 per cent, as a rule it may be said that 
economic speeds are roughly approximated. Turbine 
efficiencies have, however, been increased about 10 per 
cent during the last twenty-five years. If no further 
improvement could be effected.in a particular plant 
than to replace old by new turbines, an increase in effi- 
ciency of at least 10 per cent is to be anticipated from 
such a change. As great an opportunity, or even a 
greater one, for bettering the efficiency lies, however, 
in an improved setting. It may be conservatively 
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stated that where an increase of efficiency of 10 per cent 
is possible by replacing old by new turbines, at least an 
additional 15 per cent may be expected from a well- 
designed, modern setting. 


TYPICAL EXAMPLE OF HoW PLANT EFFICIENCY 
MAY BE INCREASED 


As an example of what may be accomplished in a 
modern mill, the Watab Pulp & Paper Company of 
Sartell, Minn., in 1916. replaced its hydraulic equipment 
by more efficient, modern turbines in improved settings. 
The original plant was built in 1908 and was therefore 
only eight years old at the time of its hydraulic recon- 
struction. The magnitude of the undertaking was con- 
siderable, involving as it did the replacement of fifty- 
one runners in twelve main units. The result of the 
change was to increase the hydraulic efficiency about 
40 per cent, the plant machinery capacity 100 per cent, 
and the annual output of water-ground pulp more than 
50 per cent. It was estimated by the management that 
the increased revenue resulting from the changes would 
be sufficient to cover the cost of the improvement in 
about two years. 

In two hydraulic power plants recently completed in 
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_On the left is shown a section through ol@ hydro-electric plant 
of the Cheboygan Electric Light & Power Company, Cheboygan, 
Mich, On the right is a section through new hydro-electric plant 


Michigan* there are incorporated new features in de- 
sign which are marked departures from past practice 
and have an important bearing on the problems involved 
in both the rebuilding of old and the development of 
new water powers under relatively low heads. The plants 
referred to and herein described are that of the Che- 
boygan Electric Light & Power Company, on the Black 
River, near Cheboygan, Mich., and the Geddes plant of 
the Detroit Edison Company, on the Huron River, just 
outside of Detroit. 


REDUCTION OF FLOOR SPACE IS SHOWN IN THE 
CHEBOYGAN PLANT 


In Fig. 1 is shown a cross-section of the old station 
of the Cheboygan Electric Light & Power Company of 
Cheboygan, Mich., compared with a cross-section of the 
new station. The old station was equipped with hori- 
zontal quadruplex units similar to many installed during 
the last quarter of a century. In the new plant a single 
runner replaced four runners, driving the old generators 
at the original speed. The over-all distance from the 
inside face of the bulkhead wall to the farthest upstream 
bearing is less than half as great in the new plant as it 


*Designed by Gardner S. Williams, consulting engineer, Ann 
Arbor, Mich. 
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was in the old.. This shortening of the driving shaft 
and reduction of the number of bearings from four to 
two results in a simpler, cheaper and more compact 
design. 

Incidentally it may be noted that the flume walls of 
the new plant have been carried upstream of the turbine 
a sufficient distance to allow the installation of head- 
gates of the swinging “barn-door”’ type. Such gates 
have proved a practical success in several plants. They 
enable the penstocks to be readily drained for turbine 
inspection and as quickly filled, and they appear to be 
less expensive than any other gate that has been satis- 
factorily employed for such purpose. 

The new Cheboygan plant is the first application of 
the hydraucone with high-speed runner to a horizontal 
setting. The design allowed the utilization of the old 
generators, and the saving effected thereby together 
with that resulting from the shorter flume and a single 
turbine instead of a quadruplex unit made it possible 
to build this plant at a very reasonable cost. The power 
house complete, including about 600 ft. (183 m.) of head 
and tailrace rendered necessary in order to keep the old 
plant in operation during construction, cost less than 
$45 per horsepower of installed capacity. In view of 
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E OLD-TYPE LOW-HEAD PLANT WITH THE NEW 


of the Cheboygan Electric Light & Power Company, s'owirs 
compactness as compared with the old installation. The over-all 
distance from bulkhead to upstream bearing was reduced by half. 


the fact that the average cost of low-head water-power 
developments in Michigan at pre-war prices may be 
placed at approximately $150 per horsepower of ma- 
chinery capacity, including both power. house and dam, 
the Cheboygan plant without the dam may be considered 
at least an average investment. 


ADAPTABILITY OF PRESENT DESIGNS TO REBUILDING 
OF OLD PLANTS 


The chief interest in this design arises from its ap- 
plicability to the rebuilding of old horizontal electric 
plants and paper mills where the structures are sub- 
stantial and well preserved. 

Fig. 2 illustrates the application of the Cheboygan 
design to'a mill typical in cross-section of many now in 
operation in this country. The flume originally con- 
tained a quadruplex unit which pretty well filled the 
space available. The old concrete is shown single- 
hatched and the new concrete with the usual symbol. 
The changes include lowering the old floor and building 
a 3-ft. (0.9-m.) concrete bulkhead across the old penstock 
to act as a back to the sheet-steel hydraucone. The 
center line of the shaft remains 2s before. The amount 
of concrete to be removed and replaced per penstock is 
quite immaterial in view of the change effected. If 
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by such a transformation of the hydraulic end of a 
paper mill an increase of efficiency of 20 to 30 per 
cent can be consummated it would be obviously very well 
worth while. 

Fig. 2 shows clearly the saving that might have been 
effected originally had a present-day high-speed runner 
then been available, as there is a waste space of over 
20 ft. (6.1 m.) upstream of the new turbine. In such 
instances this waste space may well be utilized by in- 
stalling swinging headgates similar to those shown in 
the Cheboygan plant (Fig. 1), as such gates are meas- 
urably superior to the ordinary sliding type. 


COMPARISON OF THE HYDRAUCONE WITH THE 
STREAM-LINE DRAFT TUBE 


In Fig. 3 appears a cross-section through the Geddes 
plant of the Detroit Edison Company showing in solid 
lines the hydraucone of unit No. 1 and in dotted lines 
the outline of the stream-line draft tube of unit No. 2. 
This plant is also unique in that it contains side by side 
the best present-day conception of two types of turbine 
settings. The hydraucone is the design of William M. 
White, manager and chief engineer of the hydraulic de- 
partment of the Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, Wis., and the draft tube is the design 
of Gardner S. Williams. The plant contains two Allis- 
Chalmers vertical high-speed units of 500-kva. capacity 
each, together with the usual accessory equipment. Al- 
though of liberal inside dimensions, the structure hous- 
ing this equipment is unusually compact and attractive. 
It is located 30 miles (48 km.) west of Detroit on the 
main line of the Michigan Central Railroad. 

The “hydraucone regainer” is an “apparatus for util- 
izing the hydraucone action of water” perfected by Mr. 
White and covered by United States patent No. 
1,223,848, issued April 24, 1917. This invention “de- 
signs to provide a device for changing the direction of 
a body of water flowing through a closed conduit in as 
short a distance as possible and with regain of pressure 
from velocity by utilizing the hydraucone action of 
water in power-plant construction where the cost and 
difficulty in excavation beneath the power house for the 
draft tube are important factors.” By the “hydraucone 
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FIG. 2—INSTALLATIONS OF THE NEW TYPE—SAVE SPACE 


Application of Cheboygan design to a typica’ mill installation, 
showing the space that could be saved in a new plant with the 
improved design with resultant economy in cost of construction. 
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action of water” is meant “that action which occurs as 
the stream impinges against a surface and is deflected 
therealong.” By experiment the shape of the frusto- 
conoid formed when a free circular jet impinges against 
a plane surface has been carefully determined and the 
proportions applied to the construction of the outlet 
conduit below the turbine, 

The draft tube below unit No. 2 is the result of a 
considerable amount of experimentation to determine 
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the most efficient form. Heretofore good draft-tube 
design has been an attempt to apply experimental knowl- 
edge of the action of water flowing past a 90-deg. bend 
in a pipe. The tube in the Geddes plant, however, is 
designed on the theory that the column of discharging 
water may be treated as though it were a portion of a 
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FIG. 3—SECTION OF THE GEDDES PLANT SHOWING IN SOLID 
LINES THE HYDRAUCONE OF UNIT NO. 1 AND IN DOTTED 
LINES THE DRAFT TUBE OF UNIT NO. 2 


jet impinging on a flat plate, having a radius equal to 
the draft-tube diameter at the outlet of the turbine. 

It may be of interest to note that in 1915 a draft 
tube was designed for a low-head plant in Michigan 
which was constructed in the same power house as an- 
other draft tube designed according to the practice then 
and still generally accepted as the best. On actual test 
this tube gave about 7 per cent more power and 5 per 
cent better efficiency than the standard form.+ This 
incident is mentioned merely as evidence of the fact 
that the design of the outlet conduits to a turbine may 
affect efficiency to a much greater extent than is gener- 
ally supposed. 

Experiments on a model of this first Williams draft 
tube, made in connection with the development of the 
“hydraucone,” showed the hydraucone to give an effi- 
ciency at least as high. It will therefore appear that 
inasmuch as the Geddes draft tube, as shown by the 
test curves in Fig. 4, is for the higher gates about 2 
per cent more efficient than the hydraucone, the improve- 
ment in draft-tube design from the standard type to 
the hydraucone is about 5 per cent and to the Geddes 
stream-line design nearly 7 per cent. In comparing the 
two designs it is to be remembered that the draft tube 
requires the deeper and the hydraucone the wider set- 
ting. 


HIGH-SPEED RUNNERS OF THE NAGLER TYPE 
ARE USED 


The runners installed in both the Geddes and the 
Cheboygan plant are of a new type designed in 1916 by 
Forrest Nagler and now being manufactured by the 
Allis-Chalmers Manufacturing Company. In appearance 
the Nagler runner resembles an ordinary ship’s pro- 
peller and is built with either three or four blades. 
There are now in operation at the Geddes plant a 
three-blade runner discharging into a hydraucone and 
a four-blade runner discharging into a draft tube, both 


+See Transactions 4. 8S. C. B., Vol. 78, page 1572. 
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set vertically, and at the plant in Cheboygan County two 
four-blade runners, set horizontally, discharging into 
hydraucones. The four-blade runner is of cast steel, 
rated at 600 hp. at 15-ft. (4.6-m.) head and 200 r.p.m. 

The history of the development of these runners and 
their hydraulig characteristics are quite completely set 
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FIG, 4—EFFICIENCY CURVES OF THE GEDDES AND 
CHEBOYGAN TURBINES 


forth in a paper presented by Mr. Nagler before the 
American Society of Mechanical Engineers in Decem- 
ber, 1919. The reader is also referred to an article on 
“High-Speed Wheels for Low-Head Plants,” by A. 
Streiff, printed in the ELECTRICAL WoRLD for July 17, 
1920. 


OvER-ALL EFFICIENCY AS HIGH WITH HIGH-SPEED 
WHEELS AS WITH STANDARD TYPE 


Complete efficiency tests were made of the Geddes 
plant in 1918 and of the Cheboygan plant in 1920. At 
Geddes two four-blade runners, one set over the draft 
tube and the other over the hydraucone, were first 
tested. This gave opportunity for comparison of set- 
tings. Later the four-blade runner .was removed from 
the hydraucone setting and replaced with a three-blade 
runner, thus affording comparison of runners under 
identical conditions. The units were tested at all gates 
and over the entire speed range from zero, or blocked 
wheels, to runaway speeds. Heads were observed in 
accordance with accepted practice and the wheel dis- 
charge was measured at Geddes over a sharp-edged weir 
in the tailrace and at Cheboygan by current meters 
near the flume entrance. 

In Fig. 4 are presented the efficiency curves deter- 
mined by the tests. The maximum efficiency appears to 
be about 87 per cent in the case of the four-blade run- 
ner in the horizontal hydraucone setting at Cheboygan. 
The same runner in the vertical setting at Geddes 
closely approximates the Cheboygan efficiencies, with its 
best efficiency on the stream-line draft tube about 86.7 
per cent, and on the hydraucone slightly less than 85 
per cent, in both the latter settings the maximum com- 
ing at a higher gate opening than at Cheboygan. 
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The three-blade runner is for the highest gates about 
1 per cent and at lower gates within its working range 
5 per cent less efficient than the four-blade runner. The 
advantage of the three-blade runner, however, lies in 
its greater capacity, which is a characteristic of some 
importance during high water. 

The important point to be emphasized with reference 
to these tests is that for the first time in experience 
with low-head developments it has been possible to 
obtain efficiencies on horizontal-shaft units equal to or 
better than those obtained in vertical installations and 
better than those obtained at Holyoke. 

Contrary to notions thus far accepted, the efficiency 
of the high-speed runner appears to be within 2} per 
cent of that of the best standard-type runners for 
similar capacities and heads, and this deficiency is 
usually made up by the increased efficiency of the gen- 
erator due to higher speeds. 


Magnetic Forces in Disconnecting 
Switches 


FORMULA for the calculation of the forces acting 
on disconnecting switches as published in the 
ELECTRICAL WoRLD for July 10, page 63, contained 
errors, not in the original, which are corrected below. 
The paper of H. B. Dwight from which the formula 
was abstracted said that the calculation of the forces 
acting on disconnecting switches is useful to switch de- 
signers and also to designers of electric circuits who 
desire to know what form of circuit will produce the 
least strain on the switch. The results of an analysis 
of this problem were discussed in the two following 
equations: 
The total force at the break jaw when A is greater 
than B (see figure) is: 
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LAYOUT TO EXPLAIN MAGNETIC FORCES ACTING ON A 
DISCONNECTING SWITCH 


When A is less than B, the force is: 
P 2A 2 1A 
4.45 X 10° 2.30 logo (=) rey 
Lec, &# 1 A? 1 AC? | Ib 


6A: * 20 4 + 24 Bi + 24 BR T's 
where 7 is in amperes. If the circuit does not return 


behind the switch, the term 3 is zero. 
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Honoring the American Electrica] Pioneers 


To the Editor of the ELECTRICAL WORLD: 

Sir: Your issue of Dec. 11 contained a most inter- 
esting suggestion from a correspondent to the effect 
that the recent Oersted-Ampére celebrations might well 
lead to a revival of interest in electrical biography and 
history. My own association with this subject, whether 
as an editor for twenty-eight years of this journal or 
in other capacities, is perhaps well enough known to 
justify me in seeking to give a very emphatic approval 
to the remark of “W. C. F.” that “The human element 
which interests men so strongly in geographical discov- 
ery and exploration is present, too, in the new worlds 
first revealed by devoted and intrepid scientists and has 
too long suffered neglect.” And I would venture to 
quote from my own appreciation of Thomas Davenport, 
the forgotten builder of electric motors in 1834-35, at 
the unveiling of his memorial at Brandon, Vt., in 
1910: “A nation that spends as much every year for 
electricity as for daily bread may well entertain senti- 
ments of reverence for its pioneers in the electrical 
arts.” 

We electrical engineers have indeed ourselves been 
neglectful of our forerunners; but you hardly ever find 
Piigrim Fathers putting up monuments to themselves, 
and electricity is still in its foundational, constructive 
stages. It is always a sign of a more advanced civili- 
zation to be appreciative of its creators and find time 
for reverential recognition. The continuing desire for 
knowledge of human leaders and what they have done 
is attested by the fact that “The Outline of History” 
by H. G. Wells is distinctively the “best seller’ of 
1920. 

The writing of its history is but one of the obliga- 
tions that we owe to the electrical past and to future 
generations whose lives will be governed by it. At 
no distant date we shall probably have an electrical 
historical society with its magazine of memoires pour 
servir. That is one necessity. But we also need a 
museum of electrical history. Today the relics of early 
American inventions and mechanisms, even when poorly 
preserved and authenticated, are widely scattered in 
the most distressing fashion. Our commercial com- 
panies, spurred on by patent litigations, have done 
more to save them than the technical societies; but the 
factory museums are literal morgues—not centers of 
education and inspiration. A few collections are found 
in the colleges, and the National Museum, in Washing- 
ton has made a feeble effort to do justice to the numer- 
ous electrical arts. It all needs co-ordination as the 

esult perhaps of some great endowment. 

Meantime, perhaps the suggestion may be offered 
that while writing their histories and collecting with 
filial care their pathetic little pieces of crude apparatus 
we might now and then honor the graves of these men. 
There should be an electrical decoration day, part of 

he national celebration, for those who often gave 
more than their lives to create the arts and industries 
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by which we live. Who knows where the great Amer- 
ican electricians lie, excepting Franklin? Who can 
lead us to the resting places of Henry, Morse, Daven- 
port, Farmer, Wallace, Van Depoele, Phelps, Rowland 
and others whose deeds can never sink into the twilight 
of oblivion? 

Might not the electrical groups in each part of the 
country where our heroes lie help keep their graves 
green and bear witness each year to the splendor of the 
gifts conferred by these pioneer American electricians 
on all mankind? So far is this from being merely senti- 
mental, it might well be regarded as an element in 
further electrical development. 

New York City. THOMAS COMMERFORD MARTIN. 


A Business Where Honesty Prevails 


To the Editor of the ELECTRICAL WORLD: 

Sir: For generations it has been the wont of Amer- 
icans to asperse their politicians. Charges against them 
of robbing the public which has honored them by elec- 
tion to office and which they have sworn to serve have 
been distressingly common. All too often these charges 
have been substantiated or at least have not been shown 
to be slanders, though one would think that no self- 
respecting representative of the people would remain 
quiet a moment under accusation of dishonesty, whether 
of the kind constituting a legal crime or of the subtler, 
safer and more prevalent variety where legal account- 
ability is avoided though moral dereliction is perhaps 
quite as great. Politicians, however, like worms and 
barrel hoops, if trodden on too heavily, will turn; and 
now comes Senator Lenroot of Wisconsin with the fol- 
lowing declaration: 

“Disregard for law, contempt for legal obligation, 
seems to have struck the business world with blighting 
force. I have been engaged in politics for more than 
twenty years. I used to say that we should demand 
the same standards of honesty in politics that business 
men demand in business. I cannot say that any more. 
Indeed, I could today almost plead with business men 
to have the same standards of honesty in business that 
politicians have in politics.” 

If Senator Lenroot’s indictment be true—and its sub- 
stantial truth so far as some industries in some parts 
of the country are concerned is only too apparent—the 
electric light and power companies have good reason 
to felicitate themselves that they at least are not be- 
smirched. Perhaps this recommendation sounds like 
emulation of the pharisee of old, but the temptation 
is strong. 

Honestly captained and honestly capitalized, sub- 
mitting willingly to the governmental regulation that 
their character as public utilities invites, they stand out 
as encouraging examples of a fact too often doubted— 
that great executive ability can be attracted and de- 
veloped without the incentive of profits which are fabu- 
lously large. 

The breakdown of the building trades under the weight 
of a rampant and greedy individualism, on the one hand, 
and the failure of the national government, on the 
other, to conduct successfully and free from thieves the 
business of transportation by land and by sea, throw 
into cheerful prominence the great electric light and 
power industry that has led all other public utilities 
along the middle path of sagacity and rightly founded 
progress. FRANK W. CHASE. 

Brooklyn, N. Y. 
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Station and Operating Practice 


A Department Devoted to Problems of Installation, 
Operation and Maintenance of Equipment for Economical Generation and 
Distribution of Electrical Energy 





Pulverized Coal Versus Stoker Firing 


URNING pulverized fuel was found to be more eco- 

nomical, under certain conditions, than stoker 
firing, in recent trials made in Milwaukee, Wis. These 
conditions are that the coal has not over 12,000 B.t.u. 
per pound (1,370 cal. per kg.), that the plant load 
factor is not over 70 per cent, that the coal costs not 
under $4 per ton and that the developed boiler- 
horsepower amounts to at least 3,000. Pulverized coal 
firing is of particular advantage in plants operating 


STOKER AND PULVERIZED FUEL GROSS EFFICIENCY FOR EQUAL 
NET RESULTS 


Pulverized 
Plant Stoker 
or eo ne a ha don @ syne Ot rw males a $0.30 $0 00 
Firing, ash disposal and maintenance............... 0.12 0.25 
Tmorensed fized charges.:..............cccccccccce 0.06 0 00 
Maas (ets sete ik nee c that hicnanastrs $0.48 $0.25 
Cost per ton fired, 12,000 B.t.u. coal............... $6.48 $6.25 
Gross boiler efficiency, percent.................... 80. 67 78 00 
Net boiler efficiency, per cent.... , cited ap 74.85 74.85 





under a widely varying load, under loads of low factor 
and when the quality of the coal used varies widely. 

The output of a pulverized-coal-fired boiler which has 
been idle twelve hours can be changed in ten minutes 
to 100 per cent output and can be dropped back to 
zero in a few minutes without blowing the safety valve. 

The only no-load loss is radiation, which is negligible 
compared with the cost of banking stoker-fired boilers. 
The saving during the period of banking increases with 
the cost of coal. 

The saving due to the use of powdered coal increases 
as the calorific value of the coal decreases, because the 
gross boiler efficiency with this kind of fuel is prac- 
tically independent of the quality or heating value of 
the coal, while with stoker operation the boiler effi- 
ciency decreases with the heating: value of the coal. 
This allows for the fact that the cost of preparation 
is greater with poorer grades of coal. 

Recent improvements at the Oneida Street plant of 
the Milwaukee Electric Railway & Light Company indi- 
cate that the cost of coal preparation in a plant develop- 
ing about 20,000 boiler-hp. at 70 per cent load factor 
and burning 700 tons (630 metric tons) per day would 
be 25 cents per ton for $4 coal, and 30 cents per ton 
with coal at $6 per ton. Using the figures for the 
12,000 B.t.u. coal at $6 per ton, a comparison is made 
in the accompanying tabulation of stoker and pulverized 
coal firing. This shows that to equal the efficiency of 
pulverized coal a stoker would have to develop a gross 
efficiency of 78 per cent, which is rarely obtained in the 
best stoker operation with such coal. With coal cheaper 
than $4 per ton the advantage is with the stoker. 

Present best practice in firing powdered coal allows 
between 12 per cent and 13 per cent CO, When this 


is exceeded the furnace temperature rises propor- 
tionately, destroying the furnace brickwork, and a hard- 
ash slag difficult to remove is formed on the bottom 
of the furnace. The combustible in the ash averages 
less than 7 per cent. Automatic firing can be carried 
on to a further extent with pulverized fuel than is 
possible with stoker firing. The furnace volume required 
with powdered coal is about 2.5 cu.ft. (0.071 cu.m.) 
per developed boiler-horsepower. The boiler and fur- 
nace maintenance cost at Milwaukee has been low. No 
trouble has been encountered from ash or slag adhering 
to the bottom tubes, S. N. CLARK. 
Chicago, Ill. 


Melting Current of Aluminum and 
Copper Wires Compared 


COMPARE the melting points of copper and 
aluminum wires of about the same resistance per 
foot a test was made recently in which No. 4 steel-re- 
inforced aluminum wire was placed in series with No. 6 
stranded copper wire and 1,000 amp. was allowed to 
flow through the circuit. The copper wire melted in four 
seconds. Using the same steel and aluminum wire, the 
burned copper wire was replaced by a new one. When 
the current was again turned on the aluminum wire 
failed in four and one-half seconds. This test was men- 
tioned by M. E. Noyes, Aluminum Company of America, 
at a section meeting of the American Institute of Elec- 
trical Engineers. 


Handhole Assists in Pulling Under- 
ground Cable 
SPECIAL handhole for the entrance of cable was 
fitted on manholes of the Rochester (N. Y.) Gas & 
Electric Company where it was impossible to place the 
manhole opening in line with the cable ducts. The 
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SPECIAL HANDHOLE USED FOR PULLING CABLE 


duct runs almost directly below a street-car rail, while 
just outside the rail and parallel to it runs a gas main. 
As neither track nor main could be disturbed, the open- 
ing to the manhole had to be placed outside the pipe. 
With an opening so far out of line with the duct it is 
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very difficult to install or remove cable. Therefore the 
special handhole was installed near the track directly 
over the duct. 

This handhole is made up of a casting in the form 
of a funnel with the large end opening into the man- 
hole wall over the duct line and the small end cut at 
an angle so as to be flush with the street surface and 
closed with a cast-iron cover. The inside shape and 
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HANDHOLE PLACED IN LINE WITH DUCT 
TO FACILITATE PULLING CABLE 


size are such that a cable can easily be fed in either 
direction. A number of these handholes have been made 
and have proved a great help to the underground de- 
partment. HENRY A. DAVIS. 
Rochester Gas & Electric Company, 

Rochester, N. Y. 


Rules for Installation of Meters and 
Motor Equipment 


IRECTIONS to be followed by contractors _ who 

install meters, motors and their wiring have been 
drawn up by the Iowa Railway & Light Company, 
Cedar Rapids. These rules cover meter loop wiring and 
the location and protection of meters and motors. The 
rules are as follows: 

Location of Meters.—All meters hereafter installed on 
customers’ premises shall be located either in the cellar or 
on first floor and as near as possible to the service, in a 
clean, dry, safe place and on a support free from vibration. 
Where it is necessary to install meters out of doors, they 
shall be protected from the weather. 

In no case shall meters be installed in coal or wood bins 
or on partitions forming such bins, nor on any unstable 
partitions or supports. Meters should not be placed in 
attics, sitting rooms, bathrooms, bedrooms, restaurant kit- 
chens, over doors, over windows, or in any location where 
the visit of the meter reader or tester will cause annoyance 
to the customer. 

In the case of office buildings, or buildings of a similar 
nature, it is recommended that meters for each floor be 
grouped and located on each floor respectively. 

Height and Spacing of Meters.—All light meters shall 
have a space provided for each meter 12 in. high and 8 in. 
wide, and a minimum depth of 8 in., not higher than 8 ft. 
from floor or platform nor lower than 4 ft. 

All power meters shall have a space provided 18 in. 
square, and a minimum depth of 8 in., not higher than 6 
ft. nor lower than 4 ft. 

Wiring of Meter Loops.—All meter loops for polyphase 
service shall be polyphase loops consisting of line wire, load 
wire and shunt wire for each phase. The shunt wire shall 
not be larger than No. 12 B. & S. gage. ° 

Meter loops for three-wire service shall be three-wire 
meter loops consisting of two line wires and two load wires. 

In meter loops for installation where service is three-wire 
but distribution to different consumers is two-wire and 
loops are installed for each consumer, all shunt wires must 
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be taken from neutral wire, except in cases where regular 
meter panelboards are installed. All other meter loops 
must have two lines and two loads. Meter loops for light 
must have each wire at least 12 in. long. 

Meter loops for power must have each wire at least 18 
in. long. 

When meters are to be installed on brick, stone or con- 
crete walls, a suitable board must be provided and installed 
by contractor doing wiring to hang meters on. In case 
meters are to be installed in metal boxes, studs must be 
provided to support meter. 

Inside wiremen are not to take down or move meters, nor 
are they to leave loops closed. 

Protection.—When installing additions to old work, the 
new work shall be put upon the old service, and an entrance 
large enough to take care of the entire load shall be in- 
stalled along with a suitable meter loop. The new load 
shall not be combined with the old load on the old meter 
without the consent of the meter department. All meter 
loops for connection to service wires must be run out of 
the building at a point nearest our secondary distribution 
and if there is any doubt as to this, the question must be 
referred to the distribution department. 

All meters shall be protected by a fused entrance and 
with a fused branch block on all loads coming from the 
meter; this applies to two and three-phase installations as 
well as single-phase power and light. Except in cases where 
motors are started without fuses, meter must be protected 
on the running side. 

Motor Installation—Starting compensators together with 
overload relays and no-voltage releases are required on 
all induction motors up to 25 hp. and beginning at 74 hp. 
Motors below 74 hp. do not require special starting equip- 
ment with polyphase. Motors 25 hp. and above, polyphase, 
are to be of the slip-ring type. They are also to be pro- 
vided with an oil-switch equipment with overload and no- 
voltage releases. Single-phase motors, 14 hp. and above, 
require starting equipment, overload releases and no-voltage 
releases. The maximum horsepower for single-phase shall 
be 15 hp. 

All wiring jobs requiring motors or new meters must 
have loops installed according to above rules to insure 
connections being made. 





Tree Used as Temporary Pole for 
11-Kyv. Line 





A SNOWSLIDE having put a considerable part of an 
11,000-volt line on the system of the Utah Power & 
Light Company out of commission, the patrolman made 
repairs by attaching cross-arms to trees, as shown in the 
photograph. It may be said in passing that sections of this 
line operate for months every winter buried completely 
under snow. 





Industrial Applications 


The Economical Utilization of Electrical Energy 
in Mills and Factories, Together with Practical Details of Installation, Control, 
Testing and Repair of Equipment Required 





Maximum Speeds for Motors Recom- 
mended by Electric Power Club 


AXIMUM motor speeds for different sizes of 

belted and geared motors are recommended by 
the Electric Power Club in a report dated November, 
1920, and are extracted in the accompanying table. 
These recommendations are in line with the other efforts 
of the club on standardization. Briefly the purposes 
of the organization are: (a) To describe, classify and 
define commercial types of electrical machinery, their 
operating characteristics and the terminology of struc- 
tural details; (b) to establish commercial rating 
standards, such as standard voltages, load ratings, time 
ratings, speeds, etc:; (c) within the general engineering 
limitations of the Standardization Rules of the A. I. 


MAXIMUM SPEEDS FOR BELTED AND GEARED MOTORS 





Largest Motor Which Should 
Run at This Speed, Size, Hp. 


Speed, R.p.m. Belted to High- Geared, with 
Speed Drives* Steel Pinions 
Hos RI bh 55,4 arn Grate Ha wobec Gre doa. nes eae 40 5 
Re ecicd. os siditie seh 7 abs Gdiveloent sy aden 50 10 
1300 RUMI: vontia 84 bh d56 cee 606 RG 6048S 75 25 
GI So vas nc Uae Wilde ote ce Vebassewen doers 125 50 
PRL is no savin case ids’ « cea hee xe i 75t 














* The above limitations «re based on the use of pulleys as standardized by the 
Electric Power Club. Thelimitations are higher when motors are belted to slow- 
speed drives, such as countershafts. 

+ The use ‘of outboard bearing should be specified for general-purpose motors 
with geared drive in frame sizes of 75 hp., 850 to 900 r.p.m., and larger. 


E. E., to establish the kind of rating to be used and 
the actual performance guarantees under which dif- 
ferent types of electrical machinery are manufactured 
and sold; (d) as far as practicable to establish standards 
in manufacturing practice and in the structural details 
of electrical machinery. 


Tightening Short Belts on Individual 
Motor Drives. 


WO methods of tightening short belts of motors 

mounted for individual drive directly on the driven 
machines are employed by the writer. One scheme is 
to mount the motor on a plate slightly larger than 
the base of the motor. One end of this plate is hinged 
and the other is supported on a bar of steel containing 
a toggle joint with right-hand and left-hand threads 
(A in the drawing). There is a tendency to tip the 
motor up on one side as the belt is tightened, but the 
plan has worked very well, and the motor need not tip 
to any appreciable extent if the belt is kept at about the 
right length. 

In case there is no room for the use of a toggle 
joint the motor is mounted on a cast plate and the 
belt is tightened by the aid of two setscrews in a 
stationary plate below the one upon which the motor is 
mounted (see B). The upper plate is hinged at the 
side farthest from the setscrews. 


By using such devices full benefit of individual drives 
can be realized. If a motor is so placed that it takes 
up valuable manufacturing floor space, part of the 
advantage of individual drive is lost, and, on account 
of the overhead belting required, the same is true 





TWO BELT TIGHTENERS USED WITH INDIVIDUAL MOTORS 
MOUNTED ON MACHINES 


if the motor is placed near the ceiling. These objec- 
tions can be overcome in many instances by mounting 
the motor on the machine. This means comparatively 
short centers between driving and driven pulleys, which 
requires an idler pulley or some other effective yet 
simple means of tightening the belt such as those 
described. ALEX. H. May, 
Canadian Products, Works Engineer. 
Walkerville, Ont. 


Energy Requirements in Butt-Welding 
Steel and fron Pipe 


LECTRIC butt welding of steel and wrought-iron 
pipe has been successfully utilized at the factory of 
the Whitlock Coil Pipe Company, Hartford, Conn., for 
about two years. The time required with different cur- 
rents and voltages and the amount of energy consumed 


CURRENT, TIME, ETC., OF BUTT-WELDING IRON PIPE 











1} 


Size Pipe, In., | Duration, 
Welder | (Extra Heavy) | Volts | dee!) [a Kva. | Seconds " 
B F 340 | #95 | 25 | 32 os 50 
D i 270 | 180 | 42 | 48:5 | 38 
E ik | 270 190 42 | 51.5 34 

| } 

A i 345 160 45 Ae Ul 46 
C 14 ee ree ee ee 24 
B 2 345 108 26 «| 37.5 | 120 
Cc 2 330 225 55 74.5 | 35 
D 2} 275 «| (190 ol as | oe 
E 2} 268 | 200 | 39 | 53.5 | 200 
Cc 2} 320 | 235 | 55 | 9 75 
A 3 325 | 215 | 6.4. i 8 


in making welds on various sizes of pipe are shown in 
the accompanying table. 

It is seen from these figures that the all-important 
factor, time, is practically dependent on the current 
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alone, higher currents taking less time. It has also 
been demonstrated in other lines of welding that high 
currents give the strongest welds. The cost of a typical 
1}-in. extra-heavy butt weld was 15 cents, including 
labor, material and energy. By the hand methods for- 
merly used such a job required about three-quarters of 
an hour against an average of thirty-eight seconds when 
butt-welding with 180 amp. Another advantage of this 
method over are or oxyacetylene welding is that the 
original material is used for making the joint. In a 
number of tensile tests made in these shops on butt 
welds locally made the pipe has torn in each case before 
the weld was damaged in any way. 

The butt weld is made by cutting a female scarf in 
each pipe end. The ends are then pressed together 
under an oil pressure of five tons while the current is 
passed through the joint. As the current heats the 





PIPE COILS ARE FORMED QUICKLY BY ELECTRIC BUTT- 
WELDING IN THIS PLANT 


ends to be welded, the scarfed portions are thrust out- 
ward and the area of the weld is increased over the 
annular area of the pipe. The inside is not constricted 
or reduced, but is left smooth and clean. The only objec- 
tion is that the pipe is increased in outside diameter 
at the weld, which makes it impossible to use the weld 
on spiral and other coils made on a former shaped to 
fit the ordinary outside diameter of the pipe. Where it 
is essential to secure a weld without reduction of bore 
or enlargement of outside diameter, lap welding with 
a mandrel is employed. G. T. JACOCKS. 
Whitlock Coil Pipe Company, 
Hartford, Conn. 


Care and Operation of Commutators 
on New Machines 


OMMUTATORS on new machines require special 

attention to insure the best operation and to lessen 
future troubles. During the first few months that a 
machine is run under load the commutator is “season- 
ing.” That is, the mica is settling into permanent posi- 
tion and the binding material (usually shellac) is work- 
ing out from points which are under pressure. During 
this period the commutator bolts should be tried every 
two or three weeks while the machine is warm, and if 
found slack they should be set up tight. In setting up 
the bolts a little slack should be taken on each one all 
the way around, then a little more, and so on until all 
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are tight. Where the flange is in short pieces the 
middle bolt in each piece should be set up first, then 
the end bolts and then any others in between, giving 
uniform pressure on the whole flange section. It is 
possible to set the bolts too tight; hence an extra large 
wrench should not be used. After the seasoning period 
the commutator may be out of “true,” and if so it 
should be turned or ground. 

A good commutator has a dark-brown color and high 
polish. When first put in service the copper is raw and 
pink, but it can be burnished with a hard piece of 
canvas fastened on a wood block and moistened with a 
little engine oil. Some grades of brush, particularly 
soft graphite or “doped” or paraffined brushes, smut 
the commutator with black dirt and prevent the forma- 
tion of a good polish; in such a case the smut should 
be washed off with a rag dampened with gasoline while 
the machine is shut down. Do not use too much gaso- 
line as it is liable to dissolve grease and dirt and carry 
them into the mica, where carbonization may take place, 
causing short circuits in collars or between bars. Kero- 
sene should never be used for cleaning commutators, be- 
cause it lodges in the mica, never getting dry, and thus 
causes short circuits to start. 

To take down high mica or remove small flat spots 
or ridges a sandstone, a carborundum block or a piece 
of an ordinary grindstone can be used. The stone should 
be anchored so that the man doing the work can give 
his attention to putting on pressure with no danger of 
the stone being pulled out of his hands. Often a strap- 
iron stirrup can be bolted on the brush arm to guide 
the stone. To avoid glazing the stone, all dirt should 
first be removed by a damp gasoline rag and vigorous 
sandpapering until the copper: shows pink. Then the 
stone wiil be able to cut steadily. After stoning polish 
with fine sandpaper moistened with a little oil and 
burnish with a hard, oily rag backed up with a block of 
wood. During stoning all the brushes should be re- 
moved or raised. Careless handling of a commutator 
stone on a rapidly running machine is dangerous both 
to the machine and the workman, and care must be 
used to avoid damage. 

Never use waste for wiping off a commutator. The 
lint will stick to the copper and be carried under the 
brushes and cause sparking or glowing. Cheesecloth, a 
piece of clean cement bag or a scrap of overall cloth is 
much better. 

When sufficient lubrication is not given automatically 
by the brushes it is sometimes advisable to put on a 
little good engine oil to stop brushes from squealing. 
The oil should be put on a canvas pad, which is passed 
over the surface of the commutator. Immediately after- 
ward a clean rag should be used to wipe off the excess 
oil. Under ordinary conditions no lubrication is neces- 
sary. Regular wiping with a dry rag will be enough to 
keep the surface good. 

Most commutator breakdowns are caused by oil get 
ting into the mica and carbonizing. Oil may accumulate 
from bearings either in fluid form by throwing or 
creepage along the shaft or by deposit of atomized oil 
from warm bearings. There are other sources of oil 
such as overhead cranes that must be watched for. The 
oil soaks in the mica and collects dirt. After a while 
the warmth and drying carbonize the oil and the insu- 
lating qualities of the mica disappear, allowing break- 
down from bar to bar or between bars and ground. 
Reliance Engineering Company, JAMES DIXON. 

Cleveland, Ohio. 
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Motor Arranged for Either 440 Volts 
or 220 Volts 


MOTOR which will operate on 220 volts or on 440 

volts, according to the position of a special switch, 
was recently connected by the writer for a building 
contractor whose work changed from one place to an- 
other. This contractor had three 10-hp., three-phase 
squirrel-cage motors. In moving around he encountered 
first 220-volt service and then 440-volt service. He 
wished to avoid repeatedly reconnecting his motors or 
buying duplicates for each voltage. Accordingly, after 
some study the motor was reconnected as in Fig. 1 
and nine leads were brought out so that a series-star 
or two-parallel-star connection could be made, which 


B, B,B,A,A,AsC, CC; 
} | | 
{ 


FIG. 1—MOTOR RUN ON 220 VOLTS OR 440 VOLTS BY 
CHANGING SWITCH 
M—Series-star connection for 440 volts obtained by throwing 


switch P down. N—Two-parallel star for 220 volts obtained by 
throwing switch P up. 
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between the groups 4 and 7 the jumper is cut in half 
and the ends are brought out to the terminal board. 

For 220 volts a two-parallel connection (N in Fig. 1) 
is made by connecting leads A, and A, to line A, B, 
and B, to line B, and C, and C, to line C. A,-B.-C, 
are all three connected together to form the second 
star connection, which is separate from the star in the 
motor. The fact of the two star connections being 
separate does not affect the motor operation. 

To simplify the change from one voltage to another 
a special switch was designed. This was a five-pole, 
double-throw, 30-amp. knife switch connected as shown 
in P (Fig. 1). The nine leads from the motor were 
connected to points on the switch marked to correspond. 
Terminals were fastened to lugs A,-B,-C, as the line 


B GBA AAs 5s 
sbebobebbsie! 


\a* Cane fp 
\ Re 8 ¥ I 


6c 8, 8, ' 


FIG. 2—-DELTA-CONNECTED MOTOR FOR EITHER 220 VOLTS 
oR 440 VOLTS 


R—Series-delta connection for 440 volts, switch T thrown down. 
S—Two-parallel delta connection for 220 volts; switch T must be 
thrown up. 





allows operation on 440 volts or 220 volts respectively. 
Six more holes were drilled in the motor frame and 
a new terminal block was put on for the nine leads. 
The small diagram M in Fig. 1 shows schematically the 
series connection. The pole-phase groups are connected 
in series in pairs; for instance, in the A phase group 
1 and group 4 are in series. The leads are brought 
out from the beginning and the end of this series, as 
A, and A,. Likewise the other two groups of the A 
phase, 7 and 10, are in series, and a lead A, is brought 
out, while the other end is connected to like ends of the 
B and C phases, making a permanent star point. The 
B and C phases are connected similarly. The only 
difference between this connection and a straight series- 
star connection is that instead of putting a jumper 


leads were always connected to these lugs, and connec- 
tions were made at the back of switch as shown. When 
the switch is thrown up for 220 volts A, and A, are 
connected to the line and lugs 1-2-3-4 short-circuit 
A,-B,-C,, thus forming a double star. With the switch 
down, for 440 volts, A, is connected to the line, and 
A,-A, are tied together. The cover was made so that 
the switch could be locked open or locked closed on 
220 volts or 440 volts. The top of the box was marked 
220 on one side and 440 on the other. The switch 
handle projecting through acted as an indicator. The 
cover was hinged to prevent reversing the marks. 

Fig. 2 shows the method of connection for a 220/440- 
volt series and two-parallel delta circuits. 

Bronx, N. Y. C. A. JOHNSON. 
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Central Station Service 


A Department Devoted to Commercial Policy 


and Management Topics, Including Methods of Increasing the Use 
«of Electric Light, Power and Heat 


Education of User Insures Electric 
Truck Success 


By Secor CUNNINGHAM, JR., AND L. T. CARPENTER 
Commonwealth Edison Company, Chicago 


O-OPERATION between the central station, the 

manufacturer and the user is the solution of the 
problem of insuring satisfaction in the use of electric 
road trucks. The biggest factor is the elimination of 
trouble due to ignorance on the part of operators or 
owners. This is being accomplished through such or- 
ganizations as the Electric Vehicle Bureau of the New 
York Edison Company, whose trained men are always 
available to investigate troubles, assist in remedying 
them and guard against their recurrence. The Com- 


Porm Ct) 2M 3-30-19 


The Parmelee Transfer Co. 


is some agency to investigate, indicate the remedy and 
instruct the operator in proper maintenance methods, 
dissatisfaction results. The idea that any one with two 
arms can operate an electric truck has been responsible 
for much of the difficulty. These trucks are machines 
requiring the same intelligent care that all mechanical 
and electrical devices require to insure efficient opera- 
tion. 

The Commercial Electric Garage of the Common- 
wealth Edison Company has proved a great stimulus to 
the use of electric vehicles in Chicago, Education of 
the firms using a small number of trucks, rather than 
to provide a permanent home for large “fleets,” has been 
the object, and the plan has worked out very successfully. 

Carefully kept operating cost records form an impor- 
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MONTHLY RECORD OF 2,000-LB. ELECTRIC TRUCK 


The record showed that the truck was operated 776 miles in 
twenty-nine days, an average of nearly 27 miles per day. Specific 
gre avity of battery on coming in for charge varied from 1.140 to 

185. After charge battery showed a specific gravity of 1.270, 
varying slightly from 1.265 to 1.280. Charging rate was star ted 
usually at 40 amp., but this varied from 30 amp. minimum to 


60 amp. maximum. 


At end of charge rate was from 12 amp. to 
36 amp. 


A total of 717 kw.-hr. was used during the month, an 
average of 24.7 kw.-hr. per charge. The ampere-hour meter 
showed a daily discharge of from 60 minimum to 204 maximum, 
with an average of During the period the battery was 
flushed every seven days. 





mercial Electric Garage, maintained by the Common- 
wealth Edison Company of Chicago, and the Electric 
Vehicle School, maintained by the Board of Education 
of the city of Chicago, are important steps toward the 
proper education of operators and garage employees in 
the handling and care of electric vehicles. Electric 
vehicle manufacturers are taking similar steps in the 
opening of garages and the education of users. 
Experience indicates that 90 per cent of the difficulties 
encountered arise from ignorance on the part of the 
operator or owner. Battery troubles are usually traced 
to lack of flushing or charging at improper rates, while 
mechanical difficulties are due principally to lack of 
proper oiling or other equally simple attention that any 
piece of mechanical apparatus must have. Unless there 
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tant part of any trucking business, and this garage has 
devoted a great deal of attention to the proper form of 
record. Above is shown the form upon which the monthly 
record of every truck is kept. From this record and the 
garage bills for energy and maintenance the costs of 
operation, aside from those for general overhauling at 
approximately eighteen-month intervals, can be readily 
ascertained. From the records the operating costs and 
other data on three types of trucks are taken. The 
trucks were selected as representative of the various 
service conditions. They are as in accompanying table. 

The figures for the 1-ton bus do not include garage 
charges, since the vehicle was kept in the owner’s 
garage. The figures therefore give the current costs 
only. The 5-ton truck figures for the winter months 
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OPERATING COSTS OF ELECTRIC TRUCKS IN CHICAGO 


Five-Ton Truck Two-Ton Truck One-Ton Bus 
Miles Kw.-Hr. Miles Kw.-Hr. Miles Kw.-Hr. 


Wea 1919.066....... 537 942 811 611 633 552 
ES & pes dana 4 50 576 901 757 417 753 700 
pO” PSA eae 630 955 823 460 886 710 
Meisels <ceces 471 832 742 550 812 643 
September........... 570 1,010 774 541 755 616 
re cade... 2a 416 834 761 548 654 596 
November........... 412 829 637 526 642 578 
December........... 435 1,110 613 589 ive ny 
January, 1920........ 419 1,376 602 665 
WOUOUMEG 6. os cee ce cen 490 1,313 545 529 
a 570 1,356 448 578 
BAe tds Sic eee 750 1,528 550 562 ads : 
yd pS ae nae soni dui me a aa 
PG Thee iewaseds can ne aks ay —) 885 649 
Sd werd. oii ces 6,276 12,986 8,063 6,576 6,020 5,044 
Energy per kw.-hr i $0.05 $0.05 $0.05 
Cost of energy........ Sie 649.00 Coon 329.00 Heats 252.00 
Garage expense....... ioc 444.00 eek 264.00 ana 5.00 
Ws sc ced can .... $1,093.00 ovas Gana ee ere 
Cost per mile......... oe 0.174 Pe 0.074 —, 0.042 
Kw.-hr. per mile. ; aa 2.06 et 0.82 “i 0.84 
_ Five-Ton Truck.—General heavy trucking. Operated by trans- 
fer company in Chicago. Equipped with A-12 Edison hattery. 


Two-Ton Truck.—Merchant Steel Company. Delivery hauling 
on Chicago streets. Edison A-8 battery. 

One-Ton Bus.— Employed in depot-to-depot passenger hauling 
in Chicago. Kw-42-15 battery. 








indicate by increased energy consumption the bad condi- 
tion of the roads.. This truck has been operated by the 
transfer company through whatever city territory was 
necessary, regardless of the condition of the streets. 


Wrong Impression Conveyed Regarding 
Cost of Rural Service 


HE letter printed below—a copy of one sent to the 

Country Gentleman of Philadelphia—has been re- 
ceived from the chairman of the committee of the 
Wisconsin Electrical Association which formulated the 
Wisconsin rural-service rules. The letter is therefore 
written not only from the standpoint of a utility oper- 
ator but also from knowledge gained in an exhaustive 
investigation in Wisconsin. The rules resulting from 
the investigation have been approved by the Railroad 
Commission of Wisconsin for use by a number of com- 
panies in that state. The Country Gentleman article 
mentioned (published in the Nov. 20 issue of that 
periodical) contains the following statement referring 
to rural service furnished by the Greenville (Ohio) 
Electric Light & Power Company: 

“Until 1919 we had but fifty miles of strictly farm 
lines. During last year, however, fifty more were built 
by the farmers themselves. These lines, using 25-ft. 
poles, are costing from $500 to $650 a mile to build. The 
average cost for each farmer for building the transmis- 
sion line is from $200 to $300. We had one line with 
sixty customers built last summer where the average 
cost was only $65 each. It cost about $35 from the 
transformer to the house. The balance’ is just whatever 
a farmer wants to spend on equipment and wiring. 
We have an average of about twenty customers to a 
line. d 

“After the line is built the farmers’ company makes 
out a bill of sale for the entire line, excepting trans- 
formers and service lines, and turns it over to the 
power company, which is to maintain and assume full 
ownership and to be responsible for it in every way, the 
same as if it had originally constructed it. The com- 
pany installs and owns the meters.” 

This gives a wrong impression as to the cost of the 
equipment necessary to give service and also on the 
question of the desirability of rural utility companies 
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constructing lines to be operated later by utilities; 
therefore the protest in Mr. Neff’s letter is of urgent 
interest to utility men. This letter was inspired by the 
fact that reference was made in the Country Gentleman 
article to the work of Mr. Neff as chairman of the 
committee dealing with rural electric service in Wis- 
consin. His communication follows: 


The Country Gentleman, Philadelphia: 

GENTLEMEN: I believe that the article as written if pub- 
lished in the Country Gentleman will retard the proper 
development of the rural electric business. 

I firmly believe that the rural lines must be owned by 
the electric utilities if the best results are to be obtained, 
and a repetition of the present farmer telephone situation 
is to be avoided. I will admit that the easiest and safest 
thing for the utilities to do at the present time is to let the 
farmers organize companies and operate them. This, how- 
ever is a very selfish and weak position for the utilities to 
take. Why should farmers go into the electric business, 
about which they know little, when there is an organized 
electric company near them with all the equipment, train- 
ing and knowledge necessary to give proper service? 

To serve a group of farms costs a definite amount of 
money, and proper service costs a definite sum regardless 
of whether the farmers organize a company and operate 
their own lines or whether the utilities operate the lines. 
What, therefore, is to be gained by the organization of the 
farmer company? Let the utilities face the proposition 
squarely and assume their obligation and not force a lot of 
problems which they are afraid to tackle onto an unsus- 
pecting, uninformed farmer organization. 

During these times of difficult financing, when farmers 
have plenty of money, I believe that the farmers should pay 
to the utility the cost of the rural extension, including trans- 
formers. Proper consideration must, however, be given this 
payment, arriving at a proper rate. 

I believe that the article as written indirectly recommends 
the organization of farmer companies. Owing to the large 
circulation of the Country Gentleman among progressive 
farmers this paper has a tremendous influence, and for this 
reason I feel that a public sentiment will be created by this 
article which will not be to the best interest of either the 
farmer or the utility. 

I also feel that the cost per mile of farm lines is entirely 
too low and will have a bad effect. It costs our companies 
about $1,200 per mile to build these lines, including engi- 
neering, overhead, etc. With a copy of your paper in his 
hand we will have hard work convincing a farmer that this 
is true. Unless the article is modified as indicated above, I 
would prefer not to have the farmers of southern Wisconsin 
see it. The rest of the article is in my mind very well 
written and contains information that should be given to 
every farmer. 

I am inclosing copy of report which contains the rules 
governing the taking on of rural customers of some of the 
largest companies in Wisconsin. Very truly yours, 

G. C. NEFF, 
General Superintendent. 
Wisconsin Power, Light & Heat Company, Madison, Wis. 


Indianapolis Utility Steps Out of Its 
Field to Serve Public 


S A MATTER of service looking toward the good 
will of the public the Merchants’ Heat & Light 
Company of Indianapolis, Ind., on election night received 
the Associated Press election returns in its building 
and in conjunction with the local newspapers threw the 
returns on a screen. The company’s office is located at 
an important point in the center of the city. Traffic 
officials had blocked off the street, and it was estimated 
that about eight thousand people watched the returns. 
This was an unusual service for the utility to render the 
public and it received much favorable comment. 
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Generators, Motors and Transformers 

Air-Gap Reluctance of Slotted Armatures—GANS.— 
The problem is treated in a rather thorough-going 
mathematical way for the case of an armature with 
infinite radius and parallel teeth. Expressions for the 
reluctance per tooth are obtained by complex trans- 
formations leading to solutions in the form of elliptic 
functions and theta functions. In certain practically 
important cases these solutions are reduced to fairly 
simple formulas.—Archiv fiir Elektrotechnik, Sept. 20, 
1920. 


Generation, Transmission and Distribution 
Voltage Distribution on High-Tension Insulators.— 
A. SCHWAIGER.—This author has recently published, as 
“Mitteilung No. 8 aus dem Hochspannungs, lab. Karls- 
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VOLTAGE DISTRIBUTION ALONG A PORCELAIN BUSHING 


ruhe,” the results of an extensive series of measure- 
ments of voltage gradients along the spark-over path 
of insulating apparatus, such as pin insulators, bush- 
ings and busbar supports. The Peek definition of the 
“chain efficiency” of a suspension insulator is used in 
a generalized sense, the ratio of average to maximum 
voltage gradient being looked upon as the efficiency of 
any type of insulator. An ordinary pin insulator has a 
45 per cent efficiency, a porcelain bushing about the 
same, while a condenser-bushing has a gradient ratio 
of 80 to 90 per cent. A plain, slightly tapered busbar 
support of porcelain showed about 30 per cent efficiency, 
while a value of about 75 per cent was obtained with 
the same support turned upside down so that its widest 
part was put in contact with the high-tension bus and 
the narrow end was grounded. The flash-over voltage 
was 20 to 30 per cent higher in the latter case. The 
illustration gives representative curve showing the 
voltage distribution on a Kuhlmann high-tension bush- 
ing. The curve shows that by giving the porcelain body 
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a proper form the designer has succeeded in making 
the gradient at the high-tension end almost exactly 
equal to the gradient at the grounded end, which clearly 
means an excellent utilization of the material.—Elektro- 
technische Zeitschrift, Oct, 28, 1920, 


Electric Power from Tidewater Motions.—Admiral 
AMET.—A comprehensive memoir dealing with the 
general problem of a hydro-electric utilization of energy 
from the tidal motions of the seas. The problem is con- 
sidered from an economical standpoint, and the inherent 
technical difficulties are discussed. The author deals 
with a number of different schemes for obtaining .an 
even power supply during the tidal period and, to 
counteract the lunar variations in the amplitude of the 
tidewater motions. The isolated tidal plant is said to 
be uneconomical, a better utilization being obtainable 
when one or many tidal stations are connected to some 
distribution system which also has other sources of 
supply.— Revue Générale de l’Electricité, Oct. 2, 9, 16 
and 23, 1920. 


Traction 
Spokane’s Traction Problems Are Being Solved.—A 
description of the interurban’ system of the Inland 
Empire, including the supply of energy which is derived 
principally from a hydro-electric plant on the Spokane 
River.—Electric Railway Journal, Nov. 27, 1920. 


Installations, Systems and Appliances 


Life and Permanence Tests of Oxide-Film Lightning 
Arresters—N. A. LOUGEE.—Operating data obtained 
during the last five years show, the author says, that 
little deterioration in the oxide-film cells has occurred. 
Cells returned from typical installations and tested 
bear out this statement. In order to obtain information 
on the life of these arresters several years ahead of 
reports of those installed, however, an intensive test 
has been employed during the past few years, and 
the test methods are described in the paper. The 
efficiency of the arrester is then discussed from the 
points of view of sensitiveness, current discharge capac- 
ity, reseal and life—Journal A. I. E. E., November, 
1920. 


Notes on Rolling-Mill Drives—L. ROTHERA.—The 
author states that electricity can be considered almost 
the accepted form of motive power for rolling-mill 
drives and that in Great Britain alone more than 
500,000 hp. is installed. He points out the lines along 
which developments in the last few years have occurred 
and gives data on typical installations for purposes of 
illustration—London Electrician, Nov. 5, 1920. 

The Airplane in Modern Hydro-Electric Practice.— 
R. C. STtarR.—The author states that the application of 
the airplane in modern hydro-electric practice is receiv- 
ing its first real test in America in connection with the 
aérial surveys being made by the San Joa :uin Light & 
Power Corporation in connection with the King’s River 
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hydro-electric project, consisting of eleven plants with 
a total capacity of 500,000 hp. The most important 
factors in the design of a hydro-electric project are 
drainage area, precipitation and run-off. It is held that 
these may be most accurately determined by means of 
aérial surveys. Other information, such as the character 
of timber growth, character of soil and percentage of 
area exposed to the sun’s rays, may also be determined 
by this means.—Journal of Electricity, Oct. 15, 1920. 


Electrophysics and Magnetism 
Surface Creepage and High-Voltage Insulation—T. 
NISHI.—The writer discusses the effect of surface creep- 
age on the potential gradient of insulators and the effect 
of such voltages on the rational design of high-voltage 
insulators.—Journal A. I. E. E., November, 1920. 


On the Variation of Thermal Conductivity During the 
Fusion of Metals——SEIBEL KONNO.—Results of the 
investigation are summarized as follows: (1) The 
thermal conductivity of tin, lead, zinc and aluminum 
decrease with the rise of temperature up to their melt- 
ing point. (2) For these metals thermal conductivity 
decreases abruptly during melting. (3) The thermal 
conductivity of bismuth and antimony slightly decreases 
at first and then increases a little. (4) During melting 
the conductivity of bismuth considerably increases, and 
that of antimony seems to increase only slightly. (5) 
The thermal conductivity of all liquid metals here 
investigated decreases but slightly with the rise of tem- 
perature. (6) The above changes of thermal conduc- 
tivity are similar to those of electric conductivity for 
the same metals.—Philosophical Magazine, November, 
1920. 


Units, Measurements and Instruments 

The Magnetic Field Close to an Iron Surface.—LEHRs. 
—Owing to the high permeability of iron magnetic 
lines of force tend to leave an iron surface at nearly 
right angles. As shown by Rogowski, however (see 
Archiv fiir Elektrotechnik, Oct. 10, 1920), the lines of 
force sometimes may form a rather acute angle with 
the iron surface; for instance, if the normal component 
of field is small, or, in other words, if the magnetic 
leakage is small. Lehrs has carried this thought fur- 
ther and for certain practical cases has determined the 
angles of departure of the magnetic-field lines. In 
certain methods for measuring permeability (Epstein) 
the exciting field strength is determined by measuring 
the tangential component of flux in the air just outside 
the test specimen. It then becomes important to keep 
track of the magnetic refraction phenomena at the iron 
surface.—Archiv fiir Elektrotechnik, Oct. 10, 1920. 


Emissivity of Heat From Various Surfaces.—V. S. 
Day.—The following significant results summarize the 
investigation reported: (1) The use of thin sheets of 
asbestos paper on bright tin heat pipes results in a 
waste of heat. The use should be abandoned. (2) 
Uncovered bright tin pipes are more efficient carriers 
of heated air than asbestos paper-covered bright tin 
pipes. (8) This fact is true regardless of the degree 
of brightness of the tin surface. (4) No small num- 
ber of applications of asbestos paper will suffice as an 
insulator. Several thicknesses are necessary to make a 
covering equal in this respect to the bare tin. (5) The 
accumulation of dust and dirt on the pipes does not 
greatly alter the amount of the loss of the pipes. (6) 
The heat loss from warm-air furnace pipes covered with 
one layer of asbestos paper is a serious item in the 
cost of heating, amounting to more than 5 per cent 
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of the coal consumption, depending upon the number 
and size of the pipes used. (7) The fact that pipes 
are partly protected from convection currents of air 
by joists and studding does not greatly affect the 
loss. (8) Unless the insulation excels the uncovered 
bright tin in heat insulation properties it should not 
be used. (9) Such materials are available and the 
tests have shown their merit.—Bulletin No. 117, Engi- 
neering Experiment Station, University of Illinois, 
November, 1920. 


Telegraphy, Telephony and Signals 

A New German Submarine Telephone Cable-——What 
is held to be the largest submarine telephone cable 
in the world was recently opened for traffic when direct 
telephone connection was established between East Prus- 
sia and Germany over a 160-km. (100-mile) cable in 
the Baltic. This telephone connection must go over 
a roundabout route in order to comply with certain 
regulations in the Versailles peace treaty concerning 
the “open road” from Poland to the Baltic. The cable 
contains six pairs of “krarupized” telephone conductors 
and three single conductors for telegraphic use. The 
cable has a paper-strip insulation close to the wires and 
then a lead cover reinforced by a double helix of steel 
wire with a 3-in. (19-mm.) pitch. The outside covering 
is made of jute and compound and is protected by a 
5-mm. (0.2-in.) armor made up of twenty-nine gal- 
vanized wires of steel with S-section. The outside diam- 
eter of the cable is 2 in. (5.08 cm.) and the weight 
about 11 tons per kilometer (18 tons per mile). The 
cable was made in three parts, respectively of 21, 77 
and 77 km., by the Felten & Guilleaume Carlswerk in 
Cologne. The attenuation constant of the telephone 
pairs was found to be 0.015 per kilometer (0.024 per 
mile), which corresponds to a total attenuation of 2.6. 
Amplifier stations are installed at both ends, so that the 
cable can be used in connection with the trunk lines 
on either side Zeitschrift des Vereines deutscher 
Ingenieure, Sept. 25, 1920. 


Theory of Antenna Radiation—A. Press.—After 
considering the previous investigations of antenna radi- 
tion the author attacks this problem, taking into account 
the sinusoidal distribution of current and voltage along 
the antenna. The vertical grounded antenna only is 
considered. A detailed mathematical investigation of 
radiation and field strengths at remote points follows. 
Formulas resembling the Eccles radiation formula and 
the Cohen dispersion and diffraction factor formula are 
obtained and interpreted.—Proceedings Institute of 
Radio Engineers, December, 1920. 


Multiplex Radio Telegraphy and Telephony.—FRANCIS 
M. RYAN, J. R. TOLMIE and Roy O. Bacu.—The authors 
classify the chief methods of multiplex radio communi- 
cation. Duplex and quintuplex radio-telephony and 
radio-telegraphy over 5 miles (8 km.) at wave lengths 
around 2,000 m. were experimentally accomplished and 
are described.—Proceedings Institute of Radio Engi- 
neers, December, 1920. 


Miscellaneous 


A New Electric Plow.—DELAMARRE.—A new type 
of electric farm-labor device, designed by J. Estrade, 
is described in a well-illustrated article. It is shown 
that an electric plow of ordinary type weighs three and 
a half to four times as much as an Estrade plow of 
the same working capacity —Revue Générale de l’Elec- 
tricité, Oct. 30, 1920. 
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of New York State is expected 

to repass the Ferris amend- 
ment to the state constitution pro- 
viding for the development by the 
state and by corporations of the 
water powers of the commonwealth. 
If the amendment is repassed, it wili 
be submitted to popular vote at the 
next general election. 


Te INCOMING Legislature 


CONTRACT has been awarded by the 
State of San Luis Potosi, Mexico, to 
E. E. Thomas of Tampico for a 
100,000-hp. water-power development 
for hydro-electric and irrigation pur- 
poses. This is the first contract of 
the kind to be awarded by the state 
since the revolutionary troubles of 
Mexico began, ten years ago. 


THE ACQUISITION by the British 
Columbia Electric Railway Company 
of the Western Power Company of 
Canada has brought about the mer- 
ger of electrical interests on the 
lower mainland of British Columbia. 
A second development on the Stave 
River is contemplated. 


GOVERNOR ALLEN of Kansas will 
endeavor to have the State Legis- 
lature provide for the separation of 
public utility concerns from the con- 
sideration of the Court of Industrial 
Relations and the reconstitution of 
the old Public Utilities Commission. 


By THE installation of the first of 
two 60,000-kw. units the new Colfax 
plant of the Duquesne Light Com- 
pany was put into commission last 
Saturday. Eventually the plant will 
have six units of this rating. 


A BITTER fight over the abolition of 
the public utilities commission of 
Arkansas, a project held to have 
been indorsed in the recent election, 
is expected when the new Legis- 
lature meets. 


A STRING of hydro-electric plants 
along the Tippecanoe River in Indi- 
ana is being planned by citizens of 
that state in co-operation with New 
York and Chicago capitalists. 


APPLICATIONS for preliminary per- 
mits or licenses under the water- 
power act now cover more than 
10,000,000 hp., including only 1,500,- 
000 hp. for the California Edison 
Company’s Colorado River project, 
estimated by some at 3,500,000 hp. 


THE AMENDMENT exempting na- 
tional parks from the operation of 
the water-power act has been favor- 
ably reported to the Senate. 


A TEN-MILLION-DOLLAR bond sale is 
planned by the Pacific Gas & Elec- 
tric Company of California to be 
used particularly for financing its 
Pit River projects. 
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HoLipAy demand provides most of 
the business being done by jobbers 
and dealers. Wire for lighting and 
power circuits is in steady demand, 
but there is no great call for motors 
and other apparatus. Stocks of 
motors are better and deliveries 
quicker. The approaching inventory 
period prevents any augmentation of 
jobbers’ stocks. Building is as quiet 
as ever, and collections are about as 
in the recent past. 


— 
News 


| 


in Brief 


Summary of Market 
Conditions and of Re- 
| cent and Approaching 
Happenings of Im- 
portance to the 
Industry 





APPROVAL of the direct good-will 
advertising campaign has been given 
by the executive committee of the 
N. E. L. A. 


A COMMERCIAL radio service has 
been opened between New York, Chi- 
cago, Detroit and Cleveland. 


THREE new issues, totaling 
$15,250,000 have been reported by 
electrical utilities this week, the 
largest being $10,000,000 8 per cent 
gold bonds of the Kansas City Power 
& Light Company at par. 


PRESIDENT HOOVER has appointed 
standing committees for the Ameri- 
can Engineering Council of the 
Federated American Engineering 
Societies. 


VERMONT’S new Governor, who 
takes office next week, is James 
Hartness, an engineer who was for- 
merly president of the A. S. M. E. 


ANNOUNCEMENT is made by the 
American Engineering Standards 
Committee that the Electric Power 
Club has been designated as sponsor 
for the standardization of terminal 
markings for electrical apparatus. 


THE INDICTMENT charging the 
Brooklyn Edison Company with a 
conspiracy to misuse coal priority 
permits has been dismissed by the 
United States District Court, as had 
previously been indictments charging 
hoarding of coal and a conspiracy 
to pay more than its fair cost. 


VIRGINIA electric light and power 
companies are, by order of the State 
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Corporation Commission, to put in 
force a uniform system of account- 
ing. 


INCREASED rates at Neenah, Wis., 
were refused by the Wisconsin Rail- 
road Commission, which said that 
the electric utility serving that city 
must satisfy the commission that 
substantial improvement in its serv- 
ice is being made before the appli- 
cation will be granted. 


AWARD of the Janssen medal in 
astrophysics to Dr. W. W. Coblentz 
of the Bureau of Standards has been 
announced by the French Academy 
of Sciences. 


AWARDING the Columbus (Ga.) 
Power Company a 10 per cent in- 
crease in power rates, the Railroad 
Commission of Georgia also issued 
an order making it necessary to 
meter energy on the secondary side 
of transformers, thus virtually nulli- 
fying the increase. 


A BILL authorizing the President 
to invite foreign nations to take 
part in the proposed Atlantic-Pacific 
Highways and Electrical Exposition 
at Portland, Ore., in 1925, has been 
introduced at Washington. 


A BASIC rate for government elc- 
trical workers has been prepared for 
inclusion in the revised classification 
bill to be submitted to Congress. 


AN INCREASE of 25 per cent in 
business in 1921 as compared with 
1920 is to be sought by the New 
England Electrical Council. 


ONLY raw pipe remains of the 
steel products which the independent 
mills were keeping materially above 
the products of the United States 
Steel Corporation in price. Mer- 
chant pipe is in excellent demand, 
and the product of the independent 
mills is quoted about $7 a ton higher 
than that of the corporation. 


INFORMATION received from Ger- 
many gives the price 'n that country 
of 5-hp. motors, three-phase, 1,500- 
r.p.m., as $146.90 with exchange at 
2 cents per mark. A 30-hp. motor of 
the same rating brings $504. 


LAMP manufacturers have decided 
to continue in effect their last year’s 
policy of paying as additional com- 
pensation the full 5 per cent on the 
list value of B agents’ sales from 
stock. 


DEMAND for small motors rated at 
from 1 hp. to 25 hp. has fallen off 
considerably, but the volume of 
orders received is still fairly good. 


RAPID growth of the use of electric 
trucks throughout the country is 
reported. 
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News of the Industry 


Chronicle of Important Events and General Activities in the 


Technical, Commercial -and Manufacturing Fields With Announcements and 
Reports of Association Meetings and Conventions 





Governor Allen Advocates Separate 
Utility Commission 


S A RESULT of experience with the operation of 
the combined industrial court and public utility 
commission in Kansas since February Governor Allen 
is advocating the separation of the public utility section 
from the Court of Industrial Relations and the recon- 
stitution of the old Public Utilities Commission. While 
important industrial cases have been handled these 
have been relatively few, the public utility problems 
absorbing the energies of the court. It is felt that the 
utility problems, especially now, are of a nature that 
justifies a separate body the activities of which shall be 
devoted entirely to those problems. The industrial court 
can handle industrial problems better if unhampered 
by utility matters that in the main bear only a remote 
relation to the industrial problems over which the court 
has jurisdiction. 

It has also been found that the public has a tendency 
to confuse the work of the court on industrial and util- 
ity matters to an extent that leads to misunderstanding 
of the court’s aims. The separation of the two functions 
will obviate this difficulty. The whole matter will be 
presented to the coming legislative session. A lively 
opposition to the proposal is expected. 


Senate Water-Power Act Amendment 
Favorably Reported 


HE amendment to the water-power act providing 

that no permit is to be granted for the construction 
of project works in national parks has been reported 
favorably to the Senate by the committee on commerce. 
The amendment was reported in exactly the language 
of the draft which was prepared by the Secretary of 
the Interior. The vote in the committee to report the 
amendment was unanimous. 


Power Club to Act as Sponsor for 
Terminal Markings 


HE American Engineering Standards Committee 

announces that the Electric Power Club has been 
designated as sponsor for the standardization of termi- 
nal markings for electrical apparatus. A sectional com- 
mittee responsible for the work and upon which all 
organizations interested in the subject will be officially 
represented is being organized. 

At the Brussels meeting of the International Electro- 
technical Commission in March, 1920, some of the 
European delegates proposed a method for marking 
terminals of transformers. The American delegates 
suggested that it would be preferable to treat the more 
general subject of terminal markings for electrical appa- 
ratus consistently. As a result the Americans were 
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requested to propose a systematic plan covering the 
whole subject. 

The Electric Power Club has already done a large 
amount of work on these lines and has developed a 
general plan which is in wide use among American 
manufacturers. Parts of the plan, particularly the part 
relating to transformers, have been adopted by other 
organizations, including the American Institute of Elec- 
trical Engineers and the National Electric Light Asso- 
ciation. 

It is hoped to obtain agreement of al) interested 
bodies on a general plan for representation at the next 
meeting of the International Electrochemical Commis- 
sion. 


New England Electrical Interests Propose 


25 per Cent Growth in 1921 


NE of the largest and most important meetings 

ever staged by electrical interests in New England 
is now being planned for Jan. 26 at the Boston City 
Club, under the auspices of the New England Electrical 
Council, with the co-operation of all four branches of 
the industry. The prime object of the meeting, which 
will take place at the close of a dinner set for 6:30 
p.m., is to increase more friendly relations throughout 
the branches and to create such relationships as will 
increase electrical business 25 per cent in 1921. Bowen 
Tufts, president New England Geographic Division, 
N. E. L. A., will preside. 


California Placing New Rules in Its 
Utilization Safety Orders 


HOSE rules which more than four years of actual 

field experience have shown to be necessary for the 
proper enforcement of the safety code now in operation 
and to promote the security of employees of industrial 
plants will, according to a statement made by R. L. 
Eltringham, electrical engineer of the Industrial Accident 
Commission of California, to the ELECTRICAL WORLD last 
week, be incorporated in the electrical utilization safety 
orders of the commission. 

“The present orders govern the installation and use 
of electrical apparatus and wiring devices,” Mr. 
Eltringham said, “in so far as the safety of the workers 
is concerned. In some instances the code has not fully 
covered all of the features that the commission felt 
should be covered, and for this reason the inspectors 
have found it advisable to use and enforce portions of 
the National Electrical Code devised by the fire under- 
writers. Thus in actual field inspections the inspectors 
have constantly referred to the National Electrical Code 
and have found it almost impossible to separate the 
provisions and intent of the two codes. For this reason 
it is now necessary to take certain portions of the 
Nationa] Electrical Code, portions of various city and 
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municipal codes and portions of all other available codes 
and incorporate them in the California code. When 
this work is completed the code will still be entirely an 
electrical safety code, but it will recognize that there 
are personal hazards due to possible fires caused by 
improperly designed or improperly installed electrical 
devices. 

“The code as it stands and as it will grow has police 
power behind it, and no sacrifice to commercial desires 
can be possible. Instances are known where the National 
Hlectrical Code provisions were set aside by those pre- 
suming to enforce them as such enforcement would be 
detrimental to the rating companies. 

“In no sense is the enlarged California code a com- 
bination of the Bureau of Standards Safety Code with 
the National Electrical Code as such, because it is known 
that portions of both of these codes are antiquated or 
are impossible of application and the placing of the two 
codes in one volume would not correct this. The 
California code is a separate and distinct code which 
embodies the best of all available codes and has been 
compiled largely by the interested and experienced men 
in the industry in the state.” 


Brooklyn Edison Not Guilty of Lever 
Act Violations 


UDGE MAYER of the United States District Court 

on Monday sustained the demurrer of the Brooklyn 
Edison Company and of Walter F. Wells, its vice-presi- 
dent, to the indictment returned Oct. 4, 1920, which 
charged conspiracy with B. J. Lynch Coal Company and 
others to misuse I. C. C. coal priority permits. Three in- 
dictments were returned on Oct. 4 against the Brooklyn 
Edison Company, charging (1) the hoarding of coal, (2) 
a conspiracy to pay more than the fair cost of coal by 
way of bonuses to the Adelphia Coal Company, and (3) 
a conspiracy to misuse priority permits for the advan- 
tage of the B. J. Lynch Coal Company. 

Demurrers of the Edison company to the first two 
of these indictments were sustained by Judge Mayer 
Wov. 10, at which time he reserved decision on the 
demurrer to the third indictment. The decision then 
reserved was handed down this week sustaining the 
contention of the Edison company and of Mr. Wells. 
By these decisions the court held that the Edison com- 
pany and Mr. Wells had not been guilty of violation 
of the Lever act. 


New York Rates Adjusted on 
Coal Basis 


FFECTIVE Dec. 1, all the energy rates in the tariffs 
of the New York Edison Company, the United Elec- 
tric Light & Power Company and the Brooklyn Edison 
Company, as has been previously announced, are to be 
adjusted monthly on the basis of the increase in the 
price of coal over the price when the previous rate was 
authorized. In order to bring the reasons for this 
action before its customers in such a way that it might 
not be misunderstood the New York Edison Company 
has placed the following letter in the hands of all of its 
consumers: 
Permit us to announce that on and after Dec. i, 1920, an 
adjustment charge will appear on our bills to offset partly 
the present abnormal cost of coal. This adjustment is in 


accordance with our schedules relating to rates and service 
conditions on file with the Public Service Commission for 
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the First District, and is made on the principle of the “slid- 
ing scale,” rising or falling with any increase or decrease 
in the cost of coal. It will entirely disappear if and when 
this cost returns to the basis upon which the existing rate 
schedules were established. 

When these schedules were adopted we were most ap- 
prehensive of future conditions, and the right was then 
reserved, as is shown by the records of the Public Service 
Commission, to increase our rates by 1 cent a kilowatt- 
hour, should conditions justify. Notwithstanding the con- 
stantly rising cost of coal, labor and supplies, with which 
all are familiar, we hoped to get through the entire war 
and readjustment period without making any change in 
our schedules. This would have been accomplished as 
planned, probably, were it not for the abnormal increase 
in the cost of coal which has now reached a point where 
it can be carried no longer without jeopardizing seriously 
the financial position of the company. 

The adjustment for low tension service is 0.050 cent a 
kilowatt-hour for each increase or decrease of 10 per cent 
above or below the average cost of coal of $3 a ton in 1916, 
when the present rate schedules were adopted. The actual 
increase in the cost of coal in each of the 10 per cent steps 
during the past three years has been slightly in excess 
of 0.057 cent for each kilowatt-hour; hence we shall con- 
tinue to bear part of the increased cost of coal over the 
prevailing averages of 1916, and, in addition, the entire 
added cost of labor, material, supplies and taxes. We 
shall endeavor to carry these elements of additional cost 
throughout the present period of readjustment, trusting 
that it may not be necessary to ask the Public Service Com- 
mission for any further modification of our schedules through 
which the cost of the service would be increased. 

Under an order from the Public Service Commission for 
the First District the exact cost of coal is reported from 
month to month, and this adjustment is covered by a 
monthly rider which is on file at the offices of the Public 
Service Commission, as well as all of the offices of this 
company, where it may be consulted at any time. Upon 
request we shall be glad to furnish any further informa- 
tion desired concerning this adjustment. 

It will be apparent that under the “sliding-scale” prin- 
ciple upon which this adjustment is based any reduction 
in the cost of coal will immediately accrue to the benefit 
of the consumer. This company is of course in no way re- 
sponsible for any of these increases in the cost of service. 
On the contrary, they have been largely, if not entirely, 
the result of the war and post-war conditions, and many 
were either approved or actually established by the fed- 
eral government at Washington as a necessary feature 
of our part in the great war effort. 

In applying the added coal cost to each kilowatt-hour 
of the entire service of the company the result is spread 
over a very wide area. It is small as related to the kilo- 
watt-hour, and is practically negligible to a very large per- 
centage of our customers. However small the amount we 
greatly regret that any necessity to modify our schedules 
should have arisen, and trust that with the anticipated early 
return to normal conditions this element of adjustment may 
speedily disappear. THE NEW YORK EDISON COMPANY. 


Ten-Million-Dollar Bond Sale Planned 
by California Company 


OR the purpose of obtaining funds with which to 

carry on its hydro-electric construction program the 
Pacific Gas & Electric Company of California has 
planned a bond issue of $10,000,000 of 7 per cent 
twenty-year bonds. It has not been decided at what 
prices the bonds will be sold. The proceeds of the 
bond sale are to be used particularly for what is known 
as the Pit River projects of the Mount Shasta Power 
Corporation, which is a subsidiary of the Pacific Gas & 
Electric Company. It is estimated by the company 
that contemplated betterments and additions to its 
properties for the years 1921 and 1922 will cost in 
excess of $20,000,000. 
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Approval Given to N. E. L. A. Direct 
Good-Will Advertising 


PPROVAL of a direct good-will advertising cam- 

paign over the name of the National Electric Light 
Association was given by the executive committee at 
its meeting on Dec. 16. This campaign is designed to 
take in the present good-will campaign conducted by the 
use of pamphlets and also the good-will campaign co- 
operated in by the electrical manufacturers. Definite 
plans already have been made, and the advertisements 
will begin to appear in popular magazines within the 
next six weeks or two months, supplementing the adver- 
tisements of the manufacturers. 

President Insull stated that upon the request of the 
public policy committee he had appointed a committee 
on co-operation with other associations to meet similar 
committees from the American Gas Association and the 
American Electric Railway Association. The committee 
appointed by him and ratified at this meeting includes 
S. Z. Mitchell, Charles L. Edgar, H. G. Bradlee, W. W. 
Freeman, Joseph B. McCall, John W. Lieb, O. D. Young 
and Martin J. Insull, ex officio. 

President Insull was authorized by the executive com- 
mittee to take up with the chairmen of the four national 
sections and the headquarters staff the matter of fixing 
the time and place for the 1921 convention. 


Week Brings $15,250,000 New 
Financing 

HREE new issues totaling $15,250,000 were re- 

ported this week. The largest was $10,000,000 first 
and refunding mortgage twenty-year 8 per cent gold 
bonds, series A, of the Kansas City Power & Light 
Company at par. The Consolidated Gas, Electric Light 
& Power Company of Baltimore, Md., sold a five-million- 
dollar issue of first and refunding mortgage sinking- 
fund 73 per cent gold bonds, series B, at a price to 
yield the investor 7{ per cent. The third issue was 
$250,000 of five-year 8 per cent collateral trust gold 
notes of the Consolidated Utilities Company at 98, to 
yield 83 per cent. 

The proceeds from the Baltimore issue and some 
additional cash will provide $5,625,000 for refunding 
$468,000 in maturing notes and for additions and ex- 
tensions to be completed before the end of 1921. The 
proceeds from the Consolidated Utilities issue are to 
pay for extensions and betterments. 


Standing Committees of Federation 
Appointed 


MEETING of the executive board of the American 
4 \ Engineering Council of the Federated American 
Engineering Societies was held in New York on Dec. 
17. At this meeting President Hoover appointed the 
following standing committees: Committee on proced- 
ure, Calvert Townley chairman; committee on constitu- 
tion and by-laws, W. B. Powell chairman; committee on 
publicity and publications, L. P. Alford chairman; com- 
mittee on membership and representation, J. F. Oberlin 
chairman; committee on finance, William McClellan 
chairman; committee on public affairs, J. Parke Chan- 
ning chairman. 
Mr. Hoover stated that in various cities he had visited 
lately he had found a general desire on the part of 
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engineers to join in the federation movement, but that 
there was a general trend toward territorial organiza- 
tion. This question was referred to a special committee. 

The American Engineering Council has offered to 
take over the employment service in which the four 
so-called founder societies have been associated. An 
appropriation of $1,000 was authorized as an initial 
fund to carry on publicity work. 


Fight Over Abolition of Arkansas 
Commission Expected 


BITTER fight is expected in the State of Arkansas 

soon after the first of the year over the public 
utilities commission. The incoming administration, 
which will be headed by Governor-elect McRea, was 
elected on a platform one of the planks of which called 
for the abolition of four state commissions, including 
the public service commission. Such action, however, 
cannot be taken except by legislation. 

The matter came to a head a few days ago when 
Governor Brough was called on to appoint a member of 
the commission to fill a vacancy. He asked Governor- 
elect McRea to assist him, but the latter declined on 
the ground that the people by their vote had indorsed 
the commission abolition plank. 


New England N., E. L. A. Good-Fellowship 
Dinner Notable Success 


OUR hundred members of the New England Divi- 

sion of the N. E. L. A. joined in a “good-fellowship” 
dinner at the Edison Service Buildings, Boston, on 
Dec. 17. The occasion was marked by the reading of 
eight prize papers setting forth the advantages of 
membership in the association, the competitors repre- 
senting the technical, accounting, public policy and com- 
mercial sections of the New England division, and by 
addresses by Bowen Tufts, president New England 
Division; Charles L. Edgar, president Boston Edison 
company and vice-president New England Division; 
M. H. Aylesworth, executive manager N. E. L. A.; G. M. 
Guilford, chairman Accounting Section, New England 
Division; L. L. Elden, chairman Technical Section; 
H. T. Sands, chairman Public Policy Section, and F. J. 
Allen, speaking for V. M. F. Tallman, chairman Com- 
mercial Section. 

L. D. Gibbs, Boston, presented a lantern-slide résumé 
of the careers of seventeen leading electrical men in 
New England whose successes have been closely inter- 
woven with N. E. L. A. membership and work. The 
prize winners were: Technical, first, Gilbert Robinson, 
Boston Edison company; second, Russell Hastings, Bos- 
ton Edison company. Public Relations, first, C. R. 
Hayes, engineering manager Charles H. Tenney & Com- 
pany, Boston; second, Welles E. Holmes, manager Cam- 
bridge Electric Light Company. Accounting, first, 
Daniel Goss,, Boston Edison Company; second, A. G. 
Havlin, Boston Edison company. Commercial, first, 
J. H. Griffin, Jr., Boston Edison company; second, C. 
Ernest Greenwood, superintendent appliance depart- 
ment, Boston Edison company. To R. B. Merrill, Boston 
Edison company, was awarded a year’s membership in 
the New England Division for cartoon work on behalf 
of the organization. The prizes were presented in per- 
son by Executive Manager Aylesworth amid the en- 
thusiastic applause of the audience. 
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Virginia Utilities to Have Uniform System 


of Accounting 


UNIFORM system of accounting for all electric 

light and power companies in Virginia is to be 
installed on Jan. 1 at the request of the State Corpora- 
tion Commission, which will provide blank forms for the 
use of the companies in making their reports. Before 
issuing its order the commission held several confer- 
ences with representatives of the companies concerned, 
and the subject was thoroughly canvassed. 


Colfax Plant Added to Pittsburgh 


Power Supply 


AST Saturday the first of two 60,000-kw. units 
of the new Colfax plant of the Duquesne Light 
Company of Pittsburgh was placed in service in the 
presence of a large gathering of the city’s business men. 
The plant, which was designed by Dwight P. Robinson 
& Company, is to have an ultimate capacity of six 
60,000-kw. units, which will make this one of the 
largest generating plants in the world. 

This plant will be part of the transmission ring being 
formed around the Pittsburgh district. Energy is de- 
livered to the district at 66,000 volts from both the 
Colfax and the Brunot’s Island plants and reduced in 
substations to 22,000 volts and 11,000 volts for distri- 
bution over radial feeders into the business district. 





Edison Pioneers Elect New Members 


EW members and associate members of the Edison 

Pioneers were elected at a recent executive com- 
mittee meeting as follows: Members (men associated 
with Edison or connected with his work up to 1885 and 
their descendants)—John W. Lawson, San Ysidro, Cal.; 
Hermann Lemp, Erie, Pa., and W. H. Brenner, Atlanta, 
Ga. Associate members (men associated with Edison 
or connected with his work in the period from 1886 to 
1899)—William Slocum Barstow, New York; Walter H. 
Johnson, Philadelphia; Fred M. Kimball, Boston; W. W. 
Freeman, Cincinnati; Harry Thomas Edgar, Boston; 
Walter S. Mallory, New York; Montraville Wood, 
Berwyn, Ill.; C. H. Pennoyer, San Francisco, and 
Martin Insull, Chicago. 

There are now about a hundred members in each of 
the two classes. The annual meeting of the society will 
be held on Feb. 11 next, Edison’s seventy-fourth 
birthday. 


Bill Would Authorize the Federal Power 


Commission to Employ Personnel 


AUTHORIZE the Federal Power Commission to 
employ personnel directly, as well as to retain those 
detailed to it by other departments, Representative Esch, 
the chairman of the committee on interstate and foreign 
commerce of the House of Representatives, has intro- 
duced the following amendment to the water-power act: 


In the performance of its work the commission shall utilize 
in so far as practicable the field offices and field personnel of the 
Departments of War, Interior and Agriculture, and it is author- 
ized to employ in the District of Columbia and elsewhere such 
expert, technical, clerical and other personnel as may be neces- 
sary for the purpose of performing the duties imposed by this act 
and as may be from time to time appropriated for by Congress. 
The detail of persons for such purpose from the Departments of 
War, Interior and Agriculture, or the transfer from such depart- 
ments of any persons engaged in duties which by this act are 
conferred upon the commission, is hereby authorized, and the 
restrictions on transfers from one executive department or inde- 
pendent establishment to another imposed by the acts of Congress 
approved June 22, 1906, and Oct. 6, 1917, shall not apply to such 
transfers so made. 

All the expenses of the commission, including rent in the Dis- 
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trict of Columbia, personal services in the District of Columbia 
and elsewhere, reimbursement of other government departments 
or agencies for expenses incurred in the performance of work 
for the commission, necessary printing and binding, purchase of 
equipment, supplies, law books, books of reference, periodicals and 
directories, all necessary expenses for transportation and sub 
sistence, including, in the discretion of the commission, a per 
diem of not exceeding $4 in Leu of subsistence incurred by its 
employees under its orders, or by employees of other government 
departments or agencies engaged upon the work of the commis- 
sion, in making any investigation or conducting field work, or 
upon official business outside of the District of Columbia and 
away from their designated points of duty, shall be allowed 
and paid on the presentation of itemized vouchers therefor ap- 
proved by a member or officer of the commission duly authorized 
for that purpose; and in order to defray the expenses made 
necessary by the provisions of this act there is hereby authorized 
to be appropriated such sums as Congress may hereafter deter- 
mine, and the sum of $100,000 is hereby appropriated out of any 
moneys in the Treasury not otherwise appropriated, available 
until expended, to be paid out upon warrants drawn on the 
Secretary of the Treasury upon order of the commission. 


The amendment also provides that the salary of the 
executive secretary shall be increased from $5,000 to 
$7,500. 





Intermountain Utility Commissioners 


Would Form Association 


EMBERS of the public utilities commissions of 

Utah, Nevada, Montana and Idaho, who recently 
concluded a conference at the State Capitol in Salt Lake 
City with a general discussion of problems common to 
all, found the exchange of ideas and general discussions 
so helpful that the formation of an Intermountain 
association of utilities commissioners was very much in 
favor. It was pointed out that problems common to all 
the Intermountain country might be discussed at meet- 
ings of such an organization and it was suggested that 
some sort of a sectional meeting might be held with a 
view to uniform presentation of views to the National 
Association of Railroad and Utilities Commissioners. 

In the absence of some members of the visiting com- 
missions no action could be taken. It was left with 
Judge Joshua Greenwood, president of the Utah com- 
mission, to correspond with other commissions, 


Commissioners Skeptical About Service 


at Cost 


DECIDED tendency to skepticism concerning the 

plan to solve public utility rate problems by allow- 
ing them to furnish service at cost has become manifest 
on the part of some public service commissioners. This 
basis of return has been advocated especially for street- 
railway companies, and service-at-cost plans have been 
worked out in Cleveland, Cincinnati, Boston, Montreal 
and other places that met at the time of their proposal 
with much commendation from the members of regulat- 
ing boards. A plan along these lines was proposed for 
Indianapolis and at first aroused the enthusiasm of 
most of the Indiana commissioners, including E. I. 
Lewis, the chairman of the body. These commissioners, 
however, as a result of careful investigation of results 
attained under the method, have altered their opinion, 
and in a recent address before the National Municipal 
League Mr. Lewis gave expression to the following 
view: 

“T fear that service at cost simply means that the lid 
is taken off. It is possible that some time in the future 
some workable plan incorporating incentive for efficiency 
and initiative will be worked out. While the commis- 
sion does not pass finally on service at cost, nevertheless 
it seems to most of us to run contrary to human nature, 
which, at least in business, requires opportunities of a 
struggle for gain. Psychologically, the blocking out of 
rates which shall apply if operating expenses increase 
threatens to become an open invitation for laxity.” 
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Special interest to electric light and power companies 
in such an altered viewpoint on the part of regulating 
bodies resides in the probable spread of its application 
to other utilities. Commissioners already in various 
states are giving evidence that the coal clauses no longer 
meet with approval. 


N. E. L. A. Backing Lamp-Voltage 
Standardization 


URTHER stimulus to the standardization of lamp 

voltages is being given by the lamp committee of 
the National Electric Light Association. Fully 80 per 
cent of the large lamps now manufactured are for 110, 
115 and 120 volts, and in order to reduce the use of 
lamps of other voltages the committee is asking N. E. 
L. A. member companies to indorse these voltages. A 
questionnaire has gone forth to member companies ask- 
ing when one of the standard voltages will be used, 
the voltage now used, and, if no standard voltage is 
used or has been arranged for, whether such is con- 
templated and if so of what voltage. 


Highway and Electrical Exposition 


Planned for 1925 


BILL authorizing the President to invite foreigr 
nations to take part in the Atlantic-Pacific High- 
ways and Electrical Exposition at Portland, Ore., has 
been introduced in the United States Senate by Senator 
Chamberlain. The exposition is to be held in 1925. 
The bill provides that whenever it shall be shown to the 
satisfaction of the President that adequate funds are 
available for the purpose of carrying forward the ex- 
position he may issue the invitations to other nations. 
The exposition is to celebrate the centennial of the 
invention of the electromagnet and in honor of the 
completion of transcontinental and Pacific highways. 


Kansas Looks Toward Development of 
Water Power Under State’s Auspices 


HE pressing need of an economical power supply 

in Kansas for the development of both industrial 
and agricultural industries was urged by Dean Walker 
of the School of Engineering of the University of 
Kansas in discussing the proposed revision of the method 
of handling Kansas water resources before the state 
water congress held recently at Topeka. Industrial 
development has reached a point where manufactured 
products, not including coal and petroleum, exceed in 
value the state’s agricultural products, and it is there- 
for necessary that the most careful survey of the state’s 
water resources be made to determine their value in 
connection with irrigation and for power purposes, as 
well as for industrial and domestic water supply, Dean 
Walker asserted. Six commissions now deal with 
various phases of the state water supply, and it is pro- 
posed to bring in a bill at the next legislative session 
which will provide for control of the state’s water 
power by a division of water resources to be created 
as part of the Court of Industrial Relations. All 
technical service as well as investigations relating to 
hydro-electric properties and dependent rate matters 
would be handled by it. A committee of five, represent- 
ing all interests, was appointed to co-operate with the 
Governor and the Water Commission in drafting the bill. 
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Janssen Medal Awarded to 
Dr. W. W. Coblentz 


HE Janssen medal has been awarded by the French 
Academy of Sciences to William Weber Coblentz 
of the staff of the Bureau of Standards, Washington, 
D. C. The Janssen prize, consisting of a gold medal 
and founded by Jules Janssen in 1886, is awarded 
biennially by the French Academy of Sciences as a 
reward for a discovery or a work marking important 
progress in astrophysics. 
The recipient of this year’s reward is of Swiss-French 
descent. He is forty-seven years old and has been in 
the Bureau of Standards since May, 1905. The medal 





DR. COBLENTZ AT WORK IN HIS LABORATORY 


is awarded for his investigation of infra-red radiation 
from terrestrial sources and from stars. 

Dr. Coblentz was a frequent contributor to the 
ELECTRICAL WORLD about twelve years ago, when the 
new incandescent-lamp filaments—tantalum, tungsten, 
osmium, etc.—came into use. His contributions to the 
subject of illumination have been mainly along the line 
of experimental analysis. He attacked successfully 
the problem of the high luminous efficiency from the 
standpoint of the spectral absorption and reflection of 
the metals, in the form of highly polished mirrors—in 
recognition of which the Franklin Institute awarded 
him the Howard N. Potts gold medal—and also by 
spectral emission of the incandescent-lamp filaments. A 
study was made of the emission spectral of numerous 
oxides, etc., in the form of rods similar to the Nernst 
glower. Life tests were made of quartz mercury-vapor 
lamps, and the ultra-violet component radiations of the 
sun and other light sources were determined. 


Secondary Metering Nullifies 10 per Cent 
Rate Increase 


HE Railroad Commission of Georgia has handed 

down a decision in answer to the application of the 
Columbus Power Company for an increase in power 
rates, the rates in the order as issued giving the com- 
pany an increase of approximately $60,000 per annum, 
or 10 per cent over and above the old rate schedule. 
However, an order of the commission which provides 
for metering on the secondary, instead of the primary, 
side of the transformers will virtually nullify the in- 
crease as granted. In all probability, the Columbus 
Power Company will ask for a rehearing of the case. 
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Registration for Engineers and Architects 
Proposed in Ohio 


BILL providing for the registration of engineers, 

architects and surveyors is to be introduced into 
the Ohio Legislature this winter. Legislation along 
similar lines is now in force, according to advocates 
of the bill, in eleven states. The bill was drawn by a 
committee of the Association of Ohio Technical Socie- 
ties and is described as the result of nearly twenty 
years’ “spasmodic agitation.” By its terms registra- 
tion may be made under any one of three titles, engi- 
neer, architect, or surveyor; but registration under 
either of the first two titles permits practice over the 
entire technical field. 

Administration will be vested in a board of eight mem- 
bers, appointed by the Governor and serving without 
pay. The membership of the board shall include at 
least three professional engineers and three architects. 

Fees for registration are to be $25 with examination 
and $10 without, and the certificate does not require 
renewal. To issue or revoke a certificate will require 
the affirmative vote of not less than five members, two 
of whom must be engineers if an engineering certificate 
is sought. “Practicing or offering to practice” in viola- 
tion of the act will constitute a misdemeanor, punish- 
able by fine, imprisonment or both. 


American Bureau of Welding 


Reorganized 

T A MEETING held in New York recently the 
American Bureau of Welding was reorganized as 
joint advisory board of the engineering division of the 
National Research Council and the American Welding 
Society on welding research and standardization. The 
advisory board consists of representatives appointed by 
the American Welding Society, other interested 
scientific and engineering societies and organizations, 
classification societies, government bureaus and certain 
members at large appointed because of their special 
ability in matters pertaining to welding research and 
standardization. At this reorganization meeting by- 
laws were adopted and the following officers elected: 
Director, Prof. C. A. Adams; first vice-director, H. M. 
Hobart; second vice-director, Prof. A. S, Kinsey; 

secretary, W. Spraragen. 

The bureau voted to create eight research commit- 
tees, namely, on electric arc welding, gas welding, 
welding wire specifications, welding of storage tanks, 
welding conference, thermit welding, resistance weld- 
ing and specifications of steel to be welded. The 
committees on welding of storage tanks, welding wire 
specifications and the welding conference are already 
actively at work. 

The welding conference committee, of which A. S. 
Kinsey is chairman, plans through questionnaires to ob- 
tain a large amount of detailed information on all of the 
elements which have entered into the successful weld- 
ing of pressure vessels in the past. 

The committee on welding of storage tanks, of which 
J. C. Lincoln is chairman, was organized to meet the 
requests for information from the Standard Oil Com- 
pany as to the proper procedure for welding storage 
tanks for holding light oils, 

The committee on welding wire specifications, of 
which C. A. McCune is chairman, has been actively 
engaged in collecting data as to the chemical analysis 
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of welding wire used for both gas and electric welding 
in the railroads, shipyards and other places and the 
service results obtained from the use of such wire. 
From these data the committee expects to obtain suffi- 
cient information to enable it to draw up specifications 
as to the proper limits of the chemical content of weld- 


ing wire to be used for different purposes. Specifica- 
tions have already been completed for wire to be used 
in welding mild steel and will be extended to include 
the welding of high carbon, alloy steel and non-ferrous 
metals. 


British Columbia Power Interests 


Consolidated 


Y ACQUIRING control of the Western Power Com- 

pany of Canada the British Columbia Electric Railway 
Company of Vancouver, B. C., has brought about the 
merger of electrical interests on the lower mainland of 
British Columbia. The acquisition was accomplished 
mainly by the British Columbia Electric Railway Com- 
pany guaranteeing the $5,000,000 of Western Power 
Company bonds. The latter company, formerly known 
as the Western Canada Power Company, had a capital 
of $11,350,000. Its plant develops 39,000 hp. at Stave 
Falls, 31 miles from Vancouver, and, besides selling 75 
per cent of its output to the British Columbia Electric 
Railway, it transmitted power to the Puget Sound Power 
& Light Company at Sumas, Wash., and retailed energy 
in the vicinity of Vancouver and New Westminster. 

There have been only two power companies in the 
field in the vicinity of Vancouver, the British Columbia 
Electric Railway Company, with plants at Lake Bunt- 
zen developing 84,000 hp., and the Western Power 
Company of Canada. The former company purchased 
15,000 kw. from the latter and was under the necessity 
of acquiring more power. The capacity of the Western 
Power Company’s plant is 150,000,000 kw.-hr. a year, 
but by the raising of the dam and the installation of 
another unit its output can be increased to 200,000,000 
kw.-hr. a year. The plant would then have a total 
horsepower of 52,000. It is expected that work on the 
additional unit will be undertaken immediately by the 
British Columbia Electric Railway Company, the cost 
being estimated at $1,000,000. 

The Stave River affords opportunity for a second 
development, the site of which is also conveyed in the 
deal, 33 miles below the present plant. On this site 
80,000 hp. to 90,000 hp. could be developed on a 50 per 
cent load factor. The cost would be $8,000,000. It is 
not expected that development work on the second site 
will be necessary for two or three years at the present 
rate of increase in demand. 

With the acquisition of the Western Power Company 
the British Columbia Electric Railway Company will 
have an investment in the province of about $65,000,000. 


Radio Service Opened Between New York, 
Cleveland, Detroit and Chicago 


N DEC. 16 a radio service was opened between New 

York, Cleveland, Detroit and Chicago by wirelessed 
exchanges of greetings among the Mayors of the four 
cities. This intercity wireless system applies the same 
methods that have been applied successfully in over- 
seas service. Wireless apparatus developed by Emil J. 
Simon is used for sending and receiving stations, which 
are remote-controlled from a downtown office. 
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Current News 
and Notes 


Timely items on electrical happen- 
ings throughout the world, to- 
gether with brief notes of general 
interest, 
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Elmira to Have Electrical Show.— 
The Elmira (N. Y.) Electrical As- 
sociation will hold its first annual 
electrical show on Jan, 22 to Jan. 29 
inclusive. H. S. Bryan, 210 East 
Water Street, Elmira, N. Y., is the 
general manager. 


Lighting Exhibit for Kansas City’s 
School System.—A permanent indus- 
trial lighting exhibit is being arranged 
for the trade school which is conducted 
as a part of the public school system 
of Kansas City. It is intended that 
this exhibit shall be used by the com- 
mercial interests of the city as well as 
in the instruction of the trade school 
students. 


Electric Trucks in New York City. 
—The sale of 525 electric trucks in 
New York since the first of the year 
brings the total number in use there 
up to 4,525, according to the Edison 
Monthly. These range all the way 
from a single vehicle up to big “fleets” 
and represent an investment of $22,- 
750,000. Up to Nov. 1 the number of 
véhicles sold was five and one-half 
times as many as in the same period 
last year. 


A Five-Million-Dollar Texas Hydro- 
Electric Plant.—Construction of a dam 
across the Leon River three miles from 
Eastland, Tex., which has just been 
completed, assures the operation by the 
Oil Belt Power Company of a 10,000- 
hp. hydro-electric plant, on which $5,- 
000,000 has been expended. Energy 
from this plant will be transmitted 
throughout the oil fields of central west 
Texas to pump and possibly to drill 
wells. It is asserted that electric 
pumping will increase the yield of the 
wells in this section fully 10,000 bar- 
rels a day. 


Electroculture and Electrical Power 
Applications on the Farm.—An English 
contemporary, Electrical Industries, 
waxes satirical over a too flowery re- 
port emanating from the Ministry of 
Transport and dealing with “The Elec- 
tric Age” as the official Commissioners 
of Electricity see it. The picture 
painted of mains extending everywhere 
“throughout the big electricity dis- 
tricts” the electrical journal regards as 
of a strictly Futurist character because 
of the vast financial problem involved, 
and of he official association of electro- 
culture with rural electrical power it 
says that to make the assertion that 
“not only will richer harvests be ob- 
tained by the use of electricity, but 
plowing, harrowing, reaping, binding 
and threshing will be carried out by 
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electrical appliances,” is like saying 
that “not only will electricity be used 
for lighting cigars in the managing 
director’s office, but the driving of 
cranes, rolling mills and machine tools 
will also be carried out by electrical 
appliances!” 


Radio Helps Out Wall Street.—For 
the first time in the history of Wall 
Street the wireless telegraph sup- 
planted the ordinary telegraph lines a 
week or two ago in the carrying on of 
stock market operations between New 
York and Chicago. The wire lines 
were disrupted by a storm and during 
the final hour of trading on the New 
York Stock Exchange W. J. Wollman 
& Company conducted business with 
Clement, Curtis & Company of Chi- 
cago by wireless. The plan worked 
with such perfection that Mr. Woll- 
man, who instituted the new proced- 
ure, declared that it was a tremendous 
step forward and precluded any possi- 
bility of New York being isolated from 
the rest of the country because of 
storms. 


Informal Complaints Against Califor- 
nia Utilities Average Only Seven a 
Day.—From July 1, 1919, to June 30, 
1920, the California Railroad Commis- 
sion received, according to its annual 
report, 2,663 informal complaints, of 
which 467 concerned rates and the rest 
service. Of the rate complaints 104 
were against electric power and light 
companies, as were 364 of the service 
complaints, 194 of the latter concerning 
installations, extensions and cancella- 
tions. The records of the gas and 
electric division show that of 943 com- 
plaints filed 648 were adjusted in favor 
of the consumers and 295 in favor of 
the utilities. The percentage of com- 
plaints per each 1,000 gas and electric 
consumers, taking the eighteen largest 
utilities, ranges from 0.25 to 6.07. 


English Electrical Homes.—Seventy- 
three houses in course of construction 
at Billingham Village, Stockton-on- 
Tees, England, for employees of the 
North Tees central station, contain, in 
marked distinction from ordinary Brit- 
ish practice, only two fireplaces each, 
one in the living room and one in the 
bedroom immediately above it. The 
rest of the house is to be warmed by 
portable electric heaters, which may 
also be used in the rooms containing 
fireplaces if the tenant prefers. Each 
fireless room is fitted with a ventilator. 
An electric cooker is installed in the 
scullery, and in the bathroom is placed 
an electrically heated clothes ‘boiler. 
Each bedroom has a central electric 
light fixture and a wall plug to which 
a heater, flatiron or other appliance may 
be attached. Although the intention is 
to fill the clothes boiler with water 
from a central supply heated by the 
coal fire, electricity will be used to 
Lring this water to the boiling point. 
Energy will be supplied at 250 volts, 40 
cycles, single-phase, and a three-wire 
service is to be laid to each pair of 
houses. The estimated consumption of 
each house is from 3,480 kw.-hr. to 
3,780 kw.-hr. a year. 
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Associations 
and Societies 


A complete Directory of Electrical 
Associations is printed in the first 
issue of each month.. 


Pri iii 


The American Washing Machine As- 
sociation.—This organization plans to 
hold its annual convention and elec- 
tion of officers at the Sherman Hotel, 
Chicago, on Jan. 19-20. 


A. I. E. E. and A. S. M. E.—The 
next joint meeting of the New York 
Section, A. I. E. E., and the Metro- 
politan Section, A. S. M. E., will be 
held on Jan. 28, when marine electrical 
engineering will be the subject. Al- 
fred E. Waller will be in charge. 


Wisconsin Contractor-Dealers.—The 
annual convention of the Wisconsin 
State Association of Electrical Contrac- 
tors and Dealers will be held at the Re- 
publican Hotel, Milwaukee, on Jan. 19 
and 20. A good program, including 
entertainment, has been prepared. 


Boston Section, A. I. E. E.—Dr. 
Frank B. Jewett, chief engineer West- 
ern Electric Company, New York City, 
is announced to speak on “Wireless 
Telephony, Its Present Development 
and Future Possibilities,” before the 
meeting of the Boston Section of the 
Institute on Tuesday, Jan. 11. 


Iron and Steel Meetings.—“Relative 
Depreciation of Machinery” is to be 
the subject of an address before the 
Jan. 15 meeting of the Pittsburgh Sec- 
tion, A. I. and S. E. E., by L, F. Gal- 
breath, West Penn Steel Company, 
Brackenridge, Pa. On the same date 
A. B. Clark, engineer with Sargent & 
Lundy, Chicago, will discuss “Efficient 
Electric Power Generation” before the 
Chicago Section. 





Coming Meetings of Electrical and 
Other Technical Societies 


American Association for the Advancement 
of Science—Chicago, Dec. 27-Jan. 1 


American Physica: Society (annual meet- 
ing)—Chicago, Dec. 28-Jan. 1 

Association of Iron and Steel Electrical En- 
gineers—Philadelphia Section, Jan. 8; 
Cleveland Section, Jan. 10; Chicago 
Section, Jan. 15; Pittsburgh Section, 
Jan. 15; Birmingham Section, Jan. 27. 

American Institute of Electrical Engineers 
—Akron-Cleveland, Jan. 14; Portland 
(Ore.) Section, Jan. 10; Boston Sce 
tion, Jan. 11; Pittsfield Section, Jan. 
20; Chicago Section, Jan. 24. 

Wisconsin State Association of Electrical 
Contractors and Dealers—Milwaukee, 
Jan. 19 and 20. 

American Washing Machine Association— 
Chicago, Jan. 19 and 20. 

American Society of Civil Engineers—New 
York, Jan. 19 

Western Association of Electrical Inspect- 
ors—Detroit, Jan. 25-27. 

Association of Municipal Electrical Utili- 
ties of Ontario—Toronto, Jam. 27 and 28. 

A. IL. E. E. (New York Section) and A. S. 
M. E. (Metropolitan Section) — New 
York, Jan. 28. 

A. I.__E. E.— Midwinter convention, New 
York, Feb. 16-18. 
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Commission 
Rulings 


Important decisions of various state 
bodies involving or affecting elec- 
tric light and power utilities. 
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Powers of Arkansas Commission.— 
The Arkansas Corporation Commission 
has declared that it has jurisdiction to 
pass upon the reasonableness of rates, 
notwithstanding the existence of a con- 
tract between the utility and the town 
in which it is operating, and the fact 
that the Supreme Court of the state 
has held that a contract between a 
town and a public utility company is 
valid as between the parties does not 
deprive the commission of its jurisdic- 
tion to pass upon the reasonableness of 
the rates fixed in the contract. 


Rates to Diking Districts Must Be 
Affected by Ability of Consumer to 
Pay.—In passing upon the reasonable- 
ness of an increase in contract rates 
for electrical energy furnished to diking 
districts, the Washington Public Serv- 
ice Commission took into consideration 
the fact that the diking districts are 
financially weak and that their expense 
budgets were based upon the cost of 
energy under the contract rate. An 
electric company, the commission. held, 
cannot expect to derive a full return 
for energy employed in draining waste 
lands and developing new territory. 
The commission therefore refused to 
the North Coast Power Company per- 
mission to increase rates contained in 
a contract entered into by it after due 
deliberation and in reliance by the dik- 
ing districts upon its continuance dur- 
ing the contract period—particularly 
where such contract was not entered 
into before the prevalence of war prices. 


Municipal Plant Must Care for Sub- 
seribers Within Corporate Limits First. 
—According to a decision handed down 
by the Public Utilities Commission of 
Utah, the Hyrum City municipal elec- 
tric plant must continue to furnish 
lighting service to its customers at the 
present rates, but may increase its 
rates for industrial power within and 
outside the city limits. The commis- 
sion found that the plant was in good 
condition, and it therefore cut the pro- 
posed depreciation charge from 74 to 5 
per cent on the book value. It also 
pointed out that the interest on out- 
standing bonds, as well as the sinking 
fund for those bonds, must, under the 
law, be raised by the city’s general 
fund and not from the plant itself. On 
adjusting the calculations of the mu- 
nicipal authorities on this basis it was 
found that the entire increase asked 
was not required. The commission re- 
marked that a municipality owning 
and operating such a system should not 
contract to furnish power to industries 
and individuals outside its corporate 
limits to an extent that will render it 
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unable to provide the necessary energy 
to meet the reasonable demands with- 
in its corporate limits, and that the 
users of lighting service should not be 
required to bear the burden of supply- 
ing power to commercial industries, 
one of the principal items of additional 
operating expense being the provision 
of essential break-down service. 


Summer Service as Viewed by the 
California Commission.— There is a 
close analogy between water service 
and electric service at summer resorts. 
The problem of equitably distributing 
the cost of water service at such places 
and the fixing of reasonable rates has 
received the attention of the California 
Railroad Commission. In several cases 
the commission held that the few regu- 
lar consumers of a utility serving a 
summer resort district should not be 
compelled to pay rates in excess of the 
value of the service which they actually 
receive, while the majority of the 
utility’s consumers requiring service 
only during a few months of the year 
should be required to pay a rate which 
would embrace a_ readiness-to-serve 
charge covering the time when actual 
service is not rendered. In accordance 
with this principle the commission has 
in a few instances fixed a minimum an- 
nual payment which entitles consumers 
to service during four months of the 
summer season with additional monthly 
payments when water is required dur- 
ing the remainder of the year. These 
rates are so designed that the consumer 
using water only during the summer 
season pays a proper proportion of the 
total annual charges of the water sys- 
tem. 


Extension of Service.—Complaint 
having been made of inequalities in the 
application of an order of the Public 
Utilities Commission of the District 
of Columbia relating to the extension of 
the service mains of the Potomac Elec- 
tric Power Company, particularly with 
reference to the refund of deposits to 
consumers when additional applicants 
are connected to the extension for which 
deposits have been made, the commis- 
sion has ordered that in cases where the 
lengths specified are not sufficient to 
reach the premises the company shall 
make the entire extension, provided the 
applicant or applicants deposit with the 
company $3.25 per linear foot for un- 
derground construction and 40 cents per 
foot for overhead construction for the 
length of the extension in excess of the 
free amount of extension per customer. 
This deposit will bear no interest but 
will be returned by the company to the 
depositor at the rate of $114 in the 
case of underground construction and 
$100 in the case of overhead construc- 
tion for each additional customer served 
from the extension for which said de- 
posit has been made, or from any fur- 
ther extension from and connected to 
the extension covered by the deposit, 
until the original principal amount of 
the deposit is returned, but in no event 
will the amount refunded exceed the 
amount of the original deposit. 
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Recent Court 
Decisions 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies. 
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Public Utilities May Be Forced by 
Mandamus to Continue Service.—The 
Supreme Court of North Carolina has 
decreed that the Southern Power Com- 
pany must continue to furnish electri- 
cal energy to the North Carolina Pub- 
lic Service Company at Greensboro and 
High Point, in spite of notice given by 
the Southern Power Company that this 
service would be discontinued on Jan. 
1, The defendant company, appealing 
from a mandamus issued by a lower 
state court, declared that the suit was 
in fact one for a mandatory injunction 
and should be transferred to a federal 
court. This the Supreme Court de- 
nied, maintaining that the contention 
of the plaintiff that the Southern Pow- 
er Company is under legal obligation 
to furnish it with electricity, defend- 
ant being a public service corporation 
engaged in that business, and its fur- 
ther contention that it is the duty of 
the defendant to continue this service 
after Jan. 1 and upon such reasonable 
terms as may be fixed by the Corpora- 
tion Commission in the event that the 
parties cannot reach an agreement, 
made the issuance of a mandamus the 
proper remedy. 


Public Service Commissions Law 
Does Not Oust Jurisdiction of Court.— 
There is nothing in the Public Service 
Commissions law of New York State, 
the Supreme Court of that state de- 
clared in Village of Warsaw vs. Pavil- 
lion Natural Gas Company, which in 
and of itself abrogates franchise pro- 
visions as to rates, although the Legis- 
lature has delegated that power to the 
Public Service Commissions, and until 
the commission concerned acts a pub- 
lic service company must comply with 
the provisions of its own contract em- 
bodied in a franchise, and to enforce 
compliance therewith a court has juris- 
diction of an injunction. A proceeding 
before the commission to obtain au- 
thority to increase rates does not con- 
stitute an action for injunctive relief, 
and an order of the commission, if 
valid, does not become effective except 
by action in the Supreme Court. Hence 
the tendency of such a proceeding, as- 
suming it to be an action within the 
meaning of the statute, could not be 
set up as a ground of demurrer in an 
action against the gas company to en- 
join it from violating its contract in- 
cluded in a franchise fixing rates. (184 
N. Y. S. 327.)* 





*The left-hand numbers refer to the vol- 
ume and the right-hand numbers to the 
page of the National Reporter System. 
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W. J. Santmyer, for twenty-one years 
connected with the Puget Sound Trac- 
tion, Light & Power Company, Seattle, 
Wash., as superintendent of steam and 
advisory engineer, has become president 
of the Power Plant Engineering Com- 
pany of Seattle, which has _ recent- 
ly been incorporated. Mr. Santmyer 
will retain his position with the Puget 
Sound company. He is inventor of the 
Santmyer powdered-coal burner and 
feeder. 


A. G. Wishon, who has been identified 
with hydro-electric development in the 
High Sierras since 1894 and general 
manager of the San Joaquin Light & 
Power Corporation, Fresno, Cal., since 
its organization in 1903, was recently 


A. G. WISHON 


elected vice-president and managing 
director of that company. The election 
of Mr. Wishon to the position of vice- 
president was celebrated by a luncheon 
of the executives and department 
heads of the company. A biographical 
note on Mr. Wishon appeared in the 
ELECTRICAL WorRLD for Aug. 21, 1920, 
pages 368 and 402. 


John D. Kuster, for several years 
manager for Santa Clara County of 
the Pacific Gas & Electric Company of 
San Francisco, has been promoted to 
the position of manager of the entire 
San José division, which includes the 
territory from south San Francisco to 
the southern end of Santa Clara County. 
Mr. Kuster has been active in associa- 
tion affairs on the Pacific Coast. 


Arthur R. Wellwood has recently be- 
come identified with the engineering 
staff of the Super-Power Survey, with 
offices at 709 Sixth Avenue, New York 
City. Mr. Wellwood, who has a wide 
experience in construction, operating 
and engineering work, was formerly as- 
sociated with the Central Hudson Gas 
& Electric properties, his last post be- 
ing that of district operating manager, 
where his duties covered plant produc- 
tion, transmission and distribution and 
all construction work in the territory. 
He received his technical education at 
New York University and has spent 
most of the years since his graduation 
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Men 
of the Industry 


Changes in Personnel 
and Position— 
Biographical Notes 
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in the utility field. He served overseas 
with the combat engineer troops. 


James R. Cravath, heretofore a mem- 
ber of the firm of Fowle & Cravath, 
consulting engineers of Chicago, has 
found it necessary to terminate his con- 
nection with that firm and move to Cal- 
ifornia owing to the ill health of one of 
the members of his family. 

H. M. Gansman, formerly manager of 
the supply division, Philadelphia dis- 
trict office of the Westinghouse Electric 
& Manufacturing Company, has re- 
signed to become general manager of 
the H. C. Roberts Electrical Supply 
Company, Philadelphia. 

H. F. Brinckerhoff, who has been in 
charge of the Bluefield and Charleston 
(W. Va.) offices of the Westinghouse 
Electric & Manufacturing Company, has 
been appointed manager of the supply 
division of the Philadelphia district 
office of that company. 

Frank F. Fowle, a member of the 
firm of Fowle & Cravath, consulting 
electrical and mechanical engineers of 
Chicago, has formed a new consulting 
firm, known as Frank F. Fowle & Com- 
pany, owing to the discontinuance of 
the partnership of Fowle & Cravath on 
account of the ill health of one of the 
members of Mr. Cravath’s family, 
which has forced him to move to Cali- 
fornia. The advisory services of Mr. 
Cravath in illuminating engineering 
will still be available, and he has re- 
tained a connection with the new firm 
for that purpose. 


A. W. K. Billings of Barcelona, Spain, 
is visiting this country on a business 
trip. Since 1912 Mr. Billings has been 
closely identified with extensive hydro- 
electric work at Barcelona as manager 
of construction, managing director, 
vice-president and consulting engineer 
of the Ebro Irrigation & Power Com- 
pany, Ltd. During the war he was in 
charge of naval aviation construction 
in Europe and was promoted to the 
rank of major. For distinguished serv- 
ices in this work he was enrolled in 
the Legion of Honor and received the 
navy cross. Prior to his work in Spain 
and elsewhere for the Pearson interests, 
Mr. Billings spent two years in Pitts- 
burgh and ten years in Cuba on power- 
plant construction and two years in 
New York as engineering manager of 
J. G. White & Company, Inc. In 1917, 
before entering the United States army, 
Mr. Billings maintained a consulting 
office at 115 Broadway, New York City. 
His address while in the United States 
will be the Engineers’ Club, New York. 
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Gordon Campbell, president and gen- 
eral manager of the Edison Light & 
Power Company, York, Pa., and also of 
the York Railways Company, who was 
appointed vice-president of the Munici- 
pal Service Company, Philadelphia, and 
moved from York to Philadelphia in the 
latter part of 1919, has recently moved 
back to York. This move has been 
found necessary in order that he may 
devote all of his attention to the York 
electric light and railway properties. 
Mr. Campbell became identified with the 
York properties in 1908. Before that 
he was associated with public utilities 
in Denver, Col.; Newark, N. J.; Provi- 
dence, R. I., and Washington, D. C. Mr. 
Campbell has devoted a great deal of 


G. CAMPBELL 





his time to association matters in re- 
cent years and has served as a member 
of the executive committee and as vice- 
president and president of the Pennsyl- 
vania Street Railway Association. 


R. S. Whaley, formerly manager of 
the Rainier Heat & Power Company, 
Seattle, Wash., has become vice-presi- 
dent and manager of the Power Plant 
Engineering Company, Seattle, Wash., 
which company has recently been in- 
corporated to design and install power- 
plant equipment, 


cern 


Obituary 


John T. Chambers, chief engineer of 
steam-power plants of the Georgia 
Railway & Power Company, died sud- 
denly on Sunday, Dec. 12. Mr. Cham- 
bers was fifty-two years of age and had 
been associated with the Georgia Rail- 
way & Power Company for twenty-nine 
years. He was first employed as an 
oiler and had served in almost every 
position in the steam stations, being 
promoted to the position of chief engi- 
neer upon the retirement of Mr. Blux- 
ham several years ago. Mr. Chambers 
was a prominent figure in central- 
station activities throughout the South. 
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Present Lamp Turnover Policy 
to Hold in 1921 


AMP manufacturers have decided to pay as additional 
L compensation the full 5 per cent on the list value of 
B agents’ sales from stock in the coming year. This 
is merely a continuance of the policy which they put into 
effect last winter but which they had expected to change 
for the year 1921 into one which would place a premium 
on a total stock turnover of six times in a year. Had the 
rider gone into effect as proposed the additional compensa- 
tion would have amounted to 3 per cent on the list value 
of the lamps sold from B agents’ stocks plus 1 per cent on 
the list value of such sales on a total stock turnover of 
five times in the year, or plus 2 per cent on the list value 
of such sales on a total stock turnover of six times in 
the year. 

The question of stock turnover is still one of vital im- 
portance in the eyes of the lamp manufacturer because 
of his heavy capital investment in distributed stocks, and 
it is felt that still more time is needed in which to gather 
data relative to additional compensation and turnover. 


Appliance Sales in Northwest Below 
1919 Holiday Volume 


LECTRICAL jobbers and dealers in the Northwest, as 
E; a whole, are of the opinion that this year’s holiday 
appliance sales volume will be light—that it will 
show a considerable dropping off as compared with the 
volume at this time for several years past. Their opinions 
are predicated on several more or less obvious reasons. 
For instance, Seattle and the Puget Sound section, not 
unlike other sections of the country, are still wallowing 
in the trough of the so-called reconstruction period. Gen- 
erally speaking, industry and business are quiet. The mills 
and logging camps are either closed down or are running 
close-reefed because of the high cost of manufacture in the 
face of a falling market. The shipyards in this district, 
from all appearances, are “through”—at least for the time 
being. There is a surplus of labor, both skilled and un- 
skilled, and the number of unemployed is being daily aug- 
mented by release of men from the logging camps, mills, 
factories, machine shops, boiler works and like institutions. 
The above facts, in connection with an imminent cut in 
wages, have tended to discourage buying at Christmas time 
which might be construed as non-essential. It is conceded 
that electrical domestic appliances are practical, efficient 
and much to be desired and also that they do not come 
under the head of luxuries. However, by the rank and file 
of wage earners, men who live from a monthly or weekly 
salary, these same appliances are not considered essentials. 
Therefore they will not buy them in the face of their own 
uncertain financial condition. The prevailing opinion that 
prices of electrical merchandise are high, considering re- 
cessions made in other lines, is another deterrent factor. 
Jobbers and dealers in the smaller towns and rural com- 
munities especially have been conducting sales campaigns 
on electrical. appliances with fair results. Reports from 
several different sections in this district state that wash- 
ing machines, vacuum cleaners and socket-device heaters 
are moving very satisfactorily. Ironing machines also, while 


new or comparatively so in this territory, are showing a 
good movement considering their price. 


With but few 


News of the Trade for the Manufacturer, Wholesaler 
and Jobber of Electrical Equipment and Supplies—Notes on Industrial Activities 
and Business Methods 
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exceptions, the small-town dealers report that they have 
no particular trouble in obtaining sufficient stocks to meet 
their demands and that replacements come through well. 

Oregon stocks of heating appliances in general are in 
good condition, both with the jobbers and with the dealers. 
Some lines of hollow ware, such as percolators, toasters, 
etc., are scarce, however, and will be off the market before 


the holiday season is over. Stocks of waffle irons are 
entirely depleted in some instances. Supplies of electric 
irons are in satisfactory shape and should be ample for 
the holiday trade. The demand for heating appliances is 
increasing appreciably, but is not what it was a year ago. 


Tape Producers Look for 
Good Year Ahead 


ESPITE recent declines in tape purchases manufactur- 
LD ers of both friction and compound tape will undoubt- 

edly close the year with a large gain in total business 
handled over 1919. Deliveries are now easy as in many other 
lines. An optimistic tone pervades the market with re- 
gard to next year’s sales, even though inquiries and orders 
are at present running low. It is felt that the necessities 
of the coming year will require the placing of substantial 
orders during the course of the twelvemonth period. Some 
of these commitments may be small and others large, but 
in the opinion of leading sales executives little reason for 
pessimism exists. 

Some reduction in prices is expected about Jan. 1, but 
it is hard to see how this can exceed 10 per cent in view 
of the continuing high cost of labor, fuel, transportation, 
whiting, surphur and some other material. Sharp as have 
been reductions in cotton cost, these have been insufficient 
seriously to affect the manufacturing expense in friction- 
tape and rubber-tape production. Overhead costs continue 
at high levels and taxation burdens show small signs of 
material lightening. The outlook for immediate business 
is somewhat uncertain, but it is believed in manufacturing 
circles that easier prices will stimulate orders somewhat 
and that: as soon as buyers realize the relations of various 
cost factors to current quotations better trade will be 
enjoyed. 





Raw-Pipe Quotations Only Steel Price 
to Remain Up 


F THE steel products the price of which the inde- 
() pendent mills were keeping any distance above that 
of the United States Steel Corporation, pipe alone is 
said to remain. Merchant pipe, on the supply of which elec- 
trical rigid conduit depends, is enjoying an excellent demand, 
and the independent mills are still able to maintain their 
list prices about $7 a ton over the corporation list. 
Demand for rigid conduit in the electrical trade is not 
very strong. Although it is the product of which supply 
jobbers have experienced the most difficulty in acquiring any 
kind of a stock, especially in the 3-in. size, producing mills 
have had to curtail their output probably to the extent of 
20 or 25 per cent in order to keep their production down 
on a level commensurate with the slackened demand. This 
demand in the last few months, however, has not been 
steadily decreasing, but has fluctuated up and down in 
keeping with changing activity, each valley being lower 
= its successor, so that the entire trend has been down- 
ward. 
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Demand on steel and iron tube products is still very 
strong, and no indication of a let-down is seen in the near 
future. So long as this is so, just so long will the ton- 
nage allotted for rigid conduit be relatively small. Manu- 
facturers’ sales of conduit in the past year would un- 
doubtedly have been larger had more raw stock been avail- 
able, but at the same time jobbers would have had bigger 
stocks than they have now. As it was, a great deal of 
shopping around was necessary to fill orders, and generally 
depleted stocks resulted; but it is doubtful whether any 
real amount of construction was held up because there 
was no pipe to be had. 

Considering the demand still existing in the raw-pipe 
market it can hardly be expected that prices will go down 
to any extent in the near future, even for rigid conduit. 


Advances in Washing-Machine Costs 


in Three Years 


NASMUCH as so much is heard of the advances which 
Jas taken place in the price of washing machines in 

the last three years it may not be amiss to reproduce 
some figures just received from the American Washing 
Machine Manufacturers’ Association. This association real- 
izes, however, that list prices of washing machines have not 
followed the manufacturing costs in proper proportion and 
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that with the hoped-for decline in prices there is a great 
deal of slack that must be taken up before list prices can 
be reduced. 

The accompanying table shows the averages of percen- 
tages of increase since September, 1917, for the various 
items entering into the manufacturing cost of a washing 
machine. The average increase in list prices of the fin- 
ished machine is given as 59.6 per cent. 


Electric Truck Industry Is 
Growing Rapidly 

ANUFACTURERS of electric trucks almost with- 
M out exception are enthusiastic regarding the possi- 

bilities for business that are developing in line with 
the increase in transportation by electric vehicles through- 
out the country. One of the leading makers reports the 
best sales of electric trucks this year in the history of 
the business, and this statement finds an echo with sev- 
eral others. A reliable estimate of the number of electric 
trucks sold in this country during 1920 places the total at 
about 5,000, with an estimated value of $22,000,000. Of 
this number about 600 are accounted for by the metropoli- 
tan district of New York City alone, proving the latter to 
be the largest single market for vehicles of this type at 
present. 

Taere are approximately 5,000 electric trucks in use 
in the latter district at present, representing about 10 per 
cent of the total. Within ten years, it is stated, the num- 
ber of electric trucks in use in the city will from present 
indications surpass the gasoline-driven vehicles. In line 
with the excellent prospects for sales that are seen next 
year at least two of the large manufacturers are increas- 
ing their production facilities sufficient to allow an annual 
output of 1,500 trucks each. 

Production conditions with respect to labor and raw ma- 
terial are favorable, so that deliveries in general can be 
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made within five to eight weeks. No trouble is experienced 
in obtaining motors, it is stated, while truck batteries can 
be supplied in two or three weeks. The supply of batteries 
of this type incidentally is plentiful, as production has not 
been affected by the falling off in demand for starting and 
lighting sets on behalf of pleasure cars. Prices of trucks 
have undergone no change, and manufacturers state that 
price reductions are out of the question for the immediate 
future. 

An interesting sidelight on the electric truck industry 
is the campaign of education which is being carried out 
by manufacturers. One of the latter recently sent out a 
questionnaire to users of commercial trucks asking their 
attitude toward the electric vehicle. Replies from non-users 
of these trucks indicate that ignorance is the chief obstacle 
to their wider use. Within the past twelve years, this com- 
pany reports, 85 per cent of its sales have resulted in repeat 
orders. 


Metal Market Situation 


N CONTRAST with last week’s condition of comparative 
| stability in the copper market this week shows recessions 

below the price of 14 cents on the part even of some 
producers. These are offering metal at 13.75 cents for 
delivery over the remainder of the year, but the run of large 
producers in general] will not shade the price of 14 cents. In 
the outside market there is a small amount of copper for 
sale as low as 13.50 cents f.o.b. refinery for prompt and 
December delivery, but the amount is limited. For first- 
quarter use the seconds have little copper, and that is hold- 
ing at 13.75 cents. Producers are holding 14 cents as a 
ruling price for early 1921 copper. 

There is little buying of the red metal. Domestic con- 
sumers are operating at greatly reduced capacity, and brass 
mills are not buying at anything like their accustomed 
level. Mines in Butte are reported to have posted notices 
announcing a shutdown as the alternative to the reduction 
of wages, this decision to take effect Jan. 2. 

The American Smelting & Refining Company, which has 
for many years marketed along with its own copper the 
copper of other companies whose product is treated in its 
refineries, announces that this practice will be discontinued 
and that hereafter it will sell only its own copper, just as it 
has heretofore sold only its own lead, spelter, tin, silver, 
gold and other metals. 

As a consequence the Utah Copper Company, the Ray 
Consolidated Copper Company, the Chino Copper Company, 
the Nevada Consolidated Copper Company, the Chile Copper 
Company, the Kennecott Copper Corporation and the Braden 
Copper Company, whose product in the past has been sold 
through the American Smelting & Refining Company, will 
have as their selling agent after Jan. 1 the firm of Guggen- 
heim Brothers. 

Lead continues inactive, although inquiries for delivery 
for the first few months of 1921 have increased. There is 
little disposition, however, to quote for these futures. The 
official Eastern price is 5 cents, but the outside market is 
4.60 to 4.70 cents for prompt and December. 


NEW YORK METAL MARKET PRICES 
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THE WEEK 


IN TRADE 


Seeecetecscsesesereesecece ioe 


Nescccusccusssesessecsccesccessce 


F: 


ITH the assistance of a holiday demand jobbers and 

dealers are still doing business. There is a constant 

amount of additional wiring required for lighting 
and power circuits, but not a heavy demand for motors and 
other apparatus. Stocks of motors are better and deliveries 
quicker. Jobbers are not augmenting any of their stocks 
just before inventory period, but are pushing sales in an 
endeavor to lower them. They are meeting with more or 
less success, depending on the effort. Building is quiet. 

It seems to be no harder to make collections than it has 
been, but conditions in the money market will permit of no 
let-down in the energy required in following accounts. 

Prices quoted below are those holding at the opening of 
business on Monday morning last. 


NEW YORK 


Little or no charge is evident in trade conditions here, 
quietness being still the prevailing feature of the industry. 
Jobbers apparently expect no increase in demand for some 
time to come and are concentrating their efforts upon sales 
of various small items which have a fair movement. This 
is meeting with some success, for though sales of staple 
articles, such as wire, loom, tape, cords, cable, etc., are at 
a minimum, there is enough of the so-called “fill-in” variety 
of goods sold to total a fair volume of business with many 
houses. 

Stocks are being gone over carefully with the end of the 
year at hand, and jobbers are holding their inventories 
down as low as possible. The policy of interchanging 
stocks is aiding in this respect. Collections show no change 
but must be pushed hard and closely to being results. A 
feature of the price situation is the wide range shown in the 
quotations of jobbers on most items, indicating the vari- 
ance of such conditions as demand, pressure to liquidate, 
condition of stocks, etc. 

Reports on the volume of business done by dealers at 
present vary considerably, but from all accounts the Christ- 
mas trade will not show so large a total as in past years. 


Rubber-Covered Wire.—The situation remains unchanged, 
with stocks too large on the whole for the present weak 
condition of this market. No. 14 in quantities of 10,000 
ft. is quoted at prices ranging from $8.50 to $9.50. 


Tape.—Though some jobbers are making fairly good sales 
to industrials, general tape demand is off and the supply 
is plentiful. In 100-lb. lots friction tape ranges from 46 
cents to 55 cents per pound, and rubber from 45 cents to 
50 cents per pound. 


Non-Metallic Flexible Conduit.—Demand is poor both with 
manufacturers and jobbers. Stocks are well filled. In 
quantities of 1,000 ft., ss-in. brings from $3.25 to $4.50 per 
100 ft., and 3-in. from $3.50 to $4.50 per 100 ft. 

Lamp Cord.—Almost no demand exists in this territory 


and stocks are too large. In 500-ft. quantities from $19.50 
to $28.50 per 1,000 ft. is asked for No. 18 twisted. 


Porcelain.——Demand has fallen off to such an extent that 
jobbers’ shelves are fairly well stocked except for 3-in. tubes. 
In barrel lots 3-in. tubes are worth from $11 to $16.50 
per 1,000, two-wire unglazed cleats from $21 to $23.50 per 
1,000 and “Nail-it” knobs $32 per 1,000, net. 

Outlet Boxes.—Demand is reported very slow with stocks 
well filled. In quantities of 100 the discount quoted by 
jobbers on black ranges from 23 to 30 per cent and on 
galvanized from 15 to 25 per cent. 

Flashlights—Demand on behalf of the temporary Christ- 
mas trade is reported as considerable, and sales of separate 
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batteries and cases are good too. The supply is plentiful 


with no change in prices. 


Safety Switches.—Althougn some jobbers are making 
good sales, the general demand is light owing to lack of 
building work. Stocks, while not large, are considered ade- 
quate. Prices remain steady. 


CHICAGO 


Christmas sales, in point of number, are about up to last 
year’s figure, but the average value and resultant total in 
money is much less. In the field of household appliances 
trade is inclining to the lower-priced items. Dealers are 
watching reduction of their stocks complacently, showing 
but little disposition to refill their shelves. The general 
disposition is to permit inventories to get as low as pos- 
sible. The jobber and the manufacturer are feeling this in 
the reduced number of orders being booked. Reduced out- 
put on the part of manufacturers of nearly all lines to pro- 
tect their own finished-stock inventory is the order of the 
day. 

Credits are being very closely scanned. Collectifhs range 
around sixty days, which is not so good as the same figure 
a month ago, for the gross amount outstanding is getting 
lower and energy expended in collecting is increased. It is 
generally felt that by the middle of January a definite trend 
toward normal business will have been established. 


Wire—Prices fluctuate badly. The quotation on bare 
copper wire, No. 8, in 1,000-lb. lots, is 184 cents. Weather- 
proof in similar quantities is, for the No. 6 triple-braided, 
23 cents per lb., and for the No. 8, 234 cents. Demand is 
light, material for maintenance purposes only being bought. 


Poles—As is usual at this time, a minimum of shipments 
is being made. Producers are active in accumulating stock 
in the woods and in many cases are operating at lower labor 
cost than last year. With the price of all lumber products 
reduced nearly 50 per cent, it is reasonable to look for 
cheaper pole quotations before spring business opens up. 
Transportation cost will remain high. 


Insulators.—This is the one item in which a definite short- 
age still exists. Production is not yet able to supply cur- 
rent demands on glass, and back orders are being carried 
in large volume. Prices are firm. Porcelain stock remains 
almost unobtainable. Deliveries on small sizes of porcelain 
line insulators are upward of four months in arrears, and 
the heavy-strain types are in much worse shape. No real 
relief from this condition seems in sight. 


Locust Pins.—These are in plentiful supply. Slight price 
revisions have been made, downward on the larger sizes and 
upward on the small size, the net result being to leave the 
line practically unchanged. This is another item which it 
seems that lower costs in the wood production field should 
affect. 


Heating Appliances—Total retail sales in the various 
items of this line are good, but dealers are showing no 
desire to replenish stocks. Curtailed output is reported by 
most manufacturers. At least two manufacturers have 
issued advanced price lists on scattered items, the result 
being an immediate decrease in sales. 


Household Appliances.—Sales at retail in comparison with 
lower-priced electrical goods are light. Manufacturers re- 
port but few orders from jobbers. Sewing-machine sales 
are particularly light, and one maker has made a special 
price concession for a limited time. Demand for guaranteed 
prices is widespread and insistent. Washing-machine sales 
are good. 





BOSTON 


Business continues in moderate volume. In some quarters 
a better feeling is reported, although it has not yet been re- 
flected in much new buying. Most jobbers will be occupied 
into the new year filling back orders. Prices are holding 
steady for the most part. Collections are slow, but some im- 
provement is mentioned in central-station settlements. In 
some of the so-called “one-industry” towns where local 
manufacturing plants are shut down or running on short 
time contractor-dealers are finding it hard to obtain money 
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to pay for goods received from the jobbers. Emphasis upon 
the underlying soundness of the electrical industry is widely 
prevalent in discussions of trade conditions. Building opera- 
tions are not keeping up to earlier records of increase over 
last year, though the total for 1920 will probably exceed 
the 1919 figures considerably for New England as a whole. 
Very cautious buying is the policy in the wholesale field, 
but with the turn of the year a better outlook is anticipated. 


Appliances.—Jobbers do not appear to be overstocked in 
the lighter lines. The retail trade is showing excellent re- 
sults. One large house surpassed last year’s November 
sales and turned over a healthy output for early December. 


Schedule Material—Ample supplies of switches and 
sockets are on hand. Prices are firm and the demand is 
moderate. Until building picks up stocks are not likely to 
be drawn down rapidly enough to cause shortages. 


Wire.—Recent declines in price do not appear to have 
stimulated the demand, although a routine volume of sales 
of Tubber-covered and weatherproof is being booked. In 
1,000-ft. lots No. 14 rubber-covered is quoted at $9, and the 
weatherproof base continues steady at 23 cents. 


Motors.—Boston stocks are spotty as to smaller sizes of 
integral ratings. The lull in demand gives more time for 
considering motor applications from the engineering stand- 
point, and local distributers are fairly busy with proposition 
work. Manufacturers still have several months’ orders on 
hand in some cases. Second-hand stocks appear to be in- 
creasing in size. 


Portables.—Heavy stocks of portables are evident in the 
retail trade, and some doubt exists as to price stability after 
Christmas. Price cutting has not attained the proportions 
one might expect. Plenty of lamps are reported on hand 
for the holiday trade, and with the coming of longer days, 
the fear of a shortage this winter appears groundless. 


Rigid Conduit.—Current requirements can now be met 
with little difficulty. On 1-in. pipe prices range from 18 
to 19 cents per foot, and on 4-in. pipe from about 9 cents 
to 10 cents, in large quantities. It has been some time since 
shortages of fittings have been general. 


Radiant Heaters—Unusually mild winter weather has 
helped the sale of these devices. Prices ‘are steady, with 
fair stocks. 


Flexible Armored Conductor.—Quiet sales rule, with firm 
prices. No. 14 single-strip sells at $85 in 1,000-ft. lots. 
Some of this material of smaller size is being used in ex- 
posed wiring for public telephone stations. 


ATLANTA 


It is felt that the Foreign Trade Financing Corporation, 
which was recently formed, will aid much in financing exports 
of agricultural products and stimulating the movement of 
crops, and this will undoubtedly be reflected by better busi- 
ness conditions throughout the section. Building activities 
continue to slump and little or no construction of moment 
is reported this month, though repairs and improvements 
are being undertaken. The opinion is freely expressed, 
however, that the slump in the price of building material 
will stimulate building and that activities in this line will 
be resumed.on a nearly normal basis by early spring. The 
Master Builder’s Association at its last meeting adopted 
a new wage scale for the coming year. This is consider- 
ably below the present scale but still approximates an in- 
crease of 100 per cent over the wage paid in 1916. Un- 
doubtedly considerable opposition will be met in putting 
this scale into effect. All lines of business report collections 
very slow. There is a fair amount of activity reported in 
the Christmas goods line, though the tendency of the public 
is to hold off buying until after the first of the year. 

Pole-Line Hardware.—Slow movement and heavy stocks 
are responsible for a 15 per cent reduction in price just 
announced. Some jobbers predict that this reduction will 
soon be reflected in the price of other steel products. 

Armored Conductor.—All jobbers report heavy stocks on 
hand, and orders are coming in, but slowly. Some of the 
smaller jobbers are heavily stocked, and there are isolated 
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instances of this material being unloaded at $85 per 1,000 ft. 
in two-wire No. 14 sizes. The larger jobbers are holding the 
price steady at $95. 

Conduit.—Conduit continues to move fairly satisfactorily, 
one or two firms reporting their stecks somewhat spotty, 
though in most cases ample supplies are on hand. 

Metal Molding.—Repair work has served to stimulate the 
movement of this specialty, jobbers reporting it moving 
more actively than for some months past. Stocks and 
shipments are reported fairly satisfactory. 


Christmas-Tree Outfits—An unusual demand is reported, 
the stock of one of the largest jobbers having been com- 
pletely exhausted. The eight-light and sixteen-light sizes 
appear to constitute the fastest moving stocks. Retail 
prices, eight light, $5.50; sixteen lights, $11. 


Domestic Heaters.—The high price of fuel has served to 
create and sustain an excellent demand in this line. In 
fact, present indications are that this season will be a record 
breaker. Good shipments have enabled jobbers to hold up 
their stocks fairly well. Retail prices, single heaters, $12; 
double heaters, $15. 


Mangles.—Heavy sales of washing machines have in turn 
awakened an interest in mangles. One of the large jobbers 
is expecting a good movement after the first of the year. 


ST. LOUIS 


There has been little change in conditions in the past 
week, sales of staple supplies remaining low and the de- 
mands of the holiday trade partly making up for this inac- 
tivity. Dealers and department stores report that retail 
buying picked up considerably during the week, and jobbers 
felt the effect of this in a satisfactory number of orders for 
heating appliances and hollow ware. They have been able 
to supply this demand, with the exception of percolators, 
on which they are unable to get delivery. Prices are hold- 
ing firm except on wire. A few small houses are making 
concessions on other lines because of a need for cash, but 
this is not widespread enough to hurt the market to any 
extent. 


Wire.—Quotations are nominally on the 23-cent base, but 
there are numerous cases of sales being made on a base as 
low as 19 cents for both rubber-covered and weatherproof 
and as low as 20 cents for magnet wire. Jobbers continue 
to carry heavy stocks of rubber-covered and weatherproof, 
but their stocks of magnet wire are not overlarge. There 
is very little demand. 


Sockets.—Jobbers have more than enough to take care of 
a fairly steady demand. Lighting installations and addi- 
tions are becoming more frequent in homes, plants and 
office buildings with the increase in the hours of darkness, 
and this is keeping the demand fairly strong. Pull sockets 
are quoted at 51 cents, key sockets at 283 cents and keyless 
at 25 cents. 


Non-Metallic Flexible Conduit—Jobbers have stocks 
slightly over normal and are finding their interchange 
agreement useful. Demand is fair; $33 per 1,000 ft. in 
5,000-ft. lots is a representative quotation for the -in. 
size. 


Tape.—Demand has shown a slight increase, but jobbers 
have supplies large enough to take care of it. Both friction 
and rubber tape are quoted at 47 to 50 cents per pound. 


Fixtures.—Fixture manufacturers and jobbers report that 
sales of the staple lines of fixtures have fallen off greatly 
but that this has been made up by the increase in demand 
for special work. Many buildings started last summer are 
reaching the stage where lighting fixtures may be installed. 
A slight slump is looked for in the early part of 1921 when 
this work has been completed. 


Lamp Cord.—Jobbers have large stocks and demand is re- 
maining steady though below normal. The silk cord is 
not in as large supply as the cotton-covered. No. 18 twisted 


pair cotton-covered is quoted at $16.75 per 1,000 ft. and silk- 
covered at $21 per 1,069 ft. 


Lamps.—Stocks of lamps are good though not entirely 
complete. Demand is growing steadily as the winter sea- 








1288 


son advances, though it is not expected to be as heavy as 
that of last year. 


Fuse Plugs.—Demand is remaining normal and stocks are 
ample to take care of it. 


SAN FRANCISCO 


Compared with conditions of December, 1919, this year 
records a very marked difference. Last year stocks were 
practically non-existent and there was an early Christmas 
shopping season, whereas this year there are not only big 
stocks of both wiring and counter material but the buying 
public is holding off to an unprecedentedly late hour. Collec- 
tions are more than holding their own because tighter con- 
ditions have produced more vigilance on the part of credit 
managers, so that the general average of collections is still 
well below fifty days. New credits are being cautiously 
extended, especially in districts where crops have been 
affected by weather conditions or other local causes. Credit 
managers state that they are receiving very few applica- 
tions for credit from new firms. There has been a note- 
worthy effort by California power companies to market 
their bonds, especially among the electrical fraternity. For 
years lack of sufficient money has hampered the extension 
of much-needed electrical power, but it seems as though 
the answer has been found in widespread public subscription. 


Motors.—For the first time in several years factory deliv- 
eries of motors are more than keeping pace with the local 
demand. The deliveries of sizes larger than 10 hp. are 
particularly good. After years of shortage there are plenty 
of single-phase motors in the smaller horsepowers. How- 
ever, deliveries of two-phase and three-phase motors in the 
5-hp. size are still slow. 


Lamps.—Lamp stocks are very good and jobbers are able 
to keep their stocks down to an average of a forty-five-day 
basis. Dealers’ stocks have been carefully edited, with the 
result that they are not topheavy in certain sizes and are 
well assorted. 


Conduit.—Building operations have dropped off, and there 
are accumulated stocks on the Pacific Coast. These are not 
serious, because building is urgently needed, whatever its 
cost. 


Vacuum Cleaners.—Dealers are stocking a variety of 
makes, which has resulted in good factory sales for nearly 
all manufacturers. Prices have been steady with little like- 
lihood of any startling recessions. Christmas sales have 
been disappointingly low. 


Wire.—Rubber-covered wire stocks are good, although in 
some of the larger sizes jobbers report considerable accumu- 
lations. 


Schedule Material.—While the housing situation is 
desperate, it is felt that there must be plenty of building 
to meet the situation. There are large construction plans 
for the near future, and in fact it is estimated that there is 
$10,000,000 worth of bank buildings alone laid out for the 
San Francisco Bay region. Schedule material is beginning 
to accumulate in the jobbers’ stocks because of better fac- 
tory deliveries and a marked return to hand-to-mouth buying 
by contractors. Snap switches in smail sizes are moving 
well after several years of comparatively low sales in com- 
parison with push switches. 


SEATTLE—PORTLAND 


Business in Seattle and the Puget Sound territory during 
the past week showed no improvement worth mentioning. 
Both jobbers and dealers state that without a doubt this 
year’s Christmas business has been the poorest in years. 
Stocks, generally speaking, are a trifle heavier than neces- 
sary because of the increasing unwillingness on the part of 
the public to buy. Building, in Seattle particularly, has 
virtually stopped, but some authorities believe it will revive 
around inauguration time. Contractor-dealers and small 
dealers are being hard hit. 

Portland district reports business rather slow; in fact, 
business conditions throughout Oregon, especially in the 
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smaller towns, indicate a marked slump in trade. There 
seems to be a general feeling of depression, and the talk is 
mainly of exceptionally poor business for the next. few 
months. The principal reason for this condition seems to be 
that farmers are holding their wheat and fruit waiting for 
higher prices, thereby tying up money that should be in 
circulation. Moreover, increases in freight rates have seri- 
ously interfered with lumber shipments East and have 
Tresulted in shutting down many mills. The wool market also 
is in very poor condition. The situation in regard to three 
of the leading industries of the section has affected business 
conditions very seriously, and the result is becoming more 
apparent each week. The credit situation is in poor condi- 
tion and collections are kept up to present standards only 
by persistent effort. All over the Northwest there is a con- 
siderable amount of idle labor. Contractors in this territory 
state that business is quieting down appreciably, with the 
future not particularly bright. 


Farm-Lighting Plants—From all over the Northwest 
come reports that these plants are not moving as well as 
expected. In nearly every locality stocks are in good shape 
and replacements are easy to make. In an effort to improve 
sales jobbers are guaranteeing prices on plants for six 
months so that the dealer and purchaser will be protected. 

Hollow Ware.—Stocks are short and will undoubtedly be 
exhausted when Christmas sales are completed. In fact, an 
extreme shortage in percolators, toaster stoves, etc., is 
apparent at present. Stocks of electric irons are in good 
shape and the movement is satisfactory. 

Fractional Motors.—Stocks are improving very fast and 
demand is light. 


Rubber-Covered Wire.—During the last five weeks prices 
have dropped 25 per cent and the tendency is’still downward. 
Demand is exceptionally light and stocks are becoming well 
filled. 


SALT LAKE CITY--DENVER 


One of the most hopeful signs of this stressful business 
era is the co-operative effort bankers are putting forth to 
prevent excessive liquidation on the part of dealers and 
jobbers. They are showing a disposition to extend time 
on paper to the point of extreme leniency, realizing that 
stringent measures would bring about a general condition 
of business demoralization. The Western Branch of the 
Federal Reserve Bank is right back of all its client institu- 
tions in this constructive movement. Electrical dealers are 
making vigorous appeals in their holiday advertising and 
seeing to it that electrical merchandise is not overlooked in 
the selection of gifts. Useful lines are being especially 
featured, eleventh-hour Christmas shopping has shown a 
gratifying increase in rural districts, and the response is 
particularly good. Farmers have recently received substan- 
tial checks for their beet crop and are showing no tendency 
to hoard. Business has experienced a noticeable pickup in 
rural districts. 


Radiant Heaters.—A price range from $12.50 to $14 is 
being advertised. The season for good selling is past and 
the demand is off. Dealers are pretty well cleaned up on 
stocks. 


Percolators.—This line is in especial favor as gift; and 
they are reported going well in most sections. Dealers are 
well stocked, and prices run from $12.50 to $29.50. 

Waffle Irons.—The demand is rather light; the average 
price is quoted around $20. 


Curling Irons.—There is not much call for these except 
among well-to-do persons; a range of price is from $7 to $8. 

Chafing Dishes.—These are perhaps the most popular in 
the hollow-ware line, especially with Christmas shoppers, 
and sales are good. 


Washers and Cleaners.—While dealers generally have been 
driving hard on these two lines in all their selling efforts 
the response has not been satisfactory. Buyers still hesi- 
tate over investments involving any considerable outlay of 
money. There is a decided disposition to wait and watch 
for developments. 
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Clip Connector for Large Capacity 

A spring clip has been placed on the 
market by the Mueller Electric Com- 
pany, Cleveland, Ohio, for testing 





CARRIES 500 AMP. WITHOUT OVERHEATING 
OF JOINT 


motors, transformers, etc., requiring up 
to 400 amp. or 500 amp. The clip is 
made of copper containing sufficient 
alloy to give the necessary stiffening 
effect when combined with the reinforc- 
ing flanges on the sides. There are no 
teeth in the jaws, but a sort of hair- 
lip effect is used to hold the clip onto 
a stud or terminal. The opening of 
the jaws is sufficient to take a 2-in. 
boiler pipe, and the pressure exerted 
by the spring is about 50 lb. A copper 
connection shunts the hinged joint. This 
keeps heavy currents away from the 
spring and prevents its overheating. 





Portable Phase-Sequence 
Indicator 


To enable phase sequence to be de- 
termined easily the States Company, 
Hartford, Conn., is placing on the mar- 
ket a light and compact indicating de- 
vice. It is so designed that when the 
phases of a circuit are connected to 
the binding posts a pilot lamp set into 





LAMP INDICATES DIRECTION 
OF PHASE ROTATION 


a recess in the case indicates by its 
brightness or dimness the direction of 
phase rotation. A push-button in the 
case reverses two of the leads and pro- 
vides the contrasting indications of the 
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lamp by modifying the magnetic-flux 
resultant of the interior coil windings. 
The device has no moving parts and 
weighs less than 3 lb. 


Cigar Lighter 


The midget-type cigar lighter de- 
veloped by the Duralectric Corporation, 
Jamestown, N. Y., for home use is fin- 
ished in mahogany and consumes about 
20 watts. This type is built for 110- 
115 volts and 60 cycles. 


Meter-Reading Device 


For use on watt-hour and polyphase 
meters the Economy Appliance Com- 
pany, Waterloo, Iowa, is manufactur- 





RECORDS READING AT SPECIFIED TIME 


ing a meter reading and recording de- 
vice. A clock is provided for operat- 
ing the device at any specified time for 
recording the meter reading on a card 
especially made for that purpose. 


Watchman’s Clock System 


The E. Howard Clock Company, Bos- 
ton, Mass., has developed a watchman’s 
clock system requiring but two wires 
per circuit, with an indefinite number 
of boxes on a circuit connected in 
multiple, each making its own distinc- 
tive number record. The station num- 
ber and time of recording are shown a3 
a perforated record in a paper dial. 





Automobile Test Set 


The F. B. test set, manufactured by 
the F. B. Electric & Manufacturing Co., 
Detroit, Mich., consists of three am- 
meters and three voltmeters specially 
designed for use in making, with appa- 
ratus in place, necessary tests to de- 
termine starting and lighting troubles. 
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Instruments are contained in one case, 
with which go two sets of cables. Zero 
center correction may be applied, and a 
special scale is shown in different colors 
and special markings for making cad- 
mium tests. 





Mercury Contactor Fits Fuse Clips 


The Absolute Con-Tac-Tor Company, 
127 North Dearborn Street, Chicago, 
placed on the market a hermetically 
sealed circuit-breaking device which 
can be used as a switch or to make and 
break an electric circuit rapidly. The 
contactor consists of a glass tube con- 
taining a certain quantity of mercury, 
an inert gas to prevent oxidation or 





CAN BE BUILT INTO CONNECTOR 
OF ELECTRIC IRON 


combustion, and two central electrodes 
with a gap between. The electrodes 
are connected to outside brass caps at 
each end of the tube. The simplest type 
of these contactors is operated by being 
tilted.so that the mercury makes and 
breaks the circuit between the elec- 
trodes. 

In the relay form of construction the 
necessity of tilting is eliminated by the 
use of a hollow iron cylinder which is 
lined with an inner sleeve of porcelain. 
The gap between the electrodes is in- 
side of the iron cylinder, which is 
actuated by a magnetic coil around the 
glass tube. 


Remote-Control Panel for Radio 
Operation 


To save time and labor in the opera- 
tion of radio sets of substantial size, 
the Wireless Specialty Apparatus Com- 
pany, Boston, is just placing on the 
market a remote-control panel designed 
to govern important circuit adjustments 





APPARATUS MAY BE INSTALLED WHERE 
CONVENIENT 


at a distance from the main apparatus 
assembly. This equipment is being 
marketed for 2-kw. sets, is being built 
for 5-kw. sets and may be built soon for 
units up to 30-kw. rating. 
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THE MATTHEWS ENGINEERING 
COMPANY, Monroe and Kings Street, San- 
dusky, Ohio, will start work at once on 
the erection of an addition, 100 ft. x 150 ft. 
to cost about $75,000. The company manu- 
factures isolated electric lighting plants. 


THE DUPLEX STORAGE BATTERY 
COMPANY, Milwaukee, organized about a 


year ago with a capital stock of $60,000, 
has filed articles of incorporation under 
the laws of the State of Delaware with a 
capital stock of $350,000, of which $70,000 
is invested in Wisconsin. The company has 
moved its works from Milwaukee to Beaver 
Dam, where it occupies the former fac- 
tory of the Beaver Dam Manufacturing 
Company, which it has remodeled. 


THE GENERAL IGNITION & BATTERY 
COMPANY, 347 Florida Street, Milwaukee, 
Wis., is erecting an addition, two stories, 
50 ft. x 65 ft., to its plant for manufac- 
turing and repairing electrical automotive 
devices, storage batteries, etc. 


THE BLACK & DECKER MANUFAC- 
TURING COMPANY, Towson Heights, Md., 
has established a new branch office at 303 
Penn Avenue, Pittsburgh, Pa., in charge of 
WwW. . Royer, formerly sales engineer of 
the Robbins Electric Company, Pittsburgh. 
This office will be the headquarters for the 
Black & Decker sales force in western 
New York, western Pennsylvania and the 
northwestern part of West Virginia. A 
service station has also been established 
at the same address. 


THE WHITMAN ELECTRIC MANU- 
FACTURING COMPANY, 352 South Ave- 
nue, Whitman, Mass., has enlarged its 
plant and is anticipating manufacturing 
other lines of electrical supplies in the near 
future. Arrangements have been made by 
the company with J, J. Wirtner, Wells 
Fargo Building, San Francisco, to act as 
its representative on the Pacific Coast. Ne- 
gotiations are under way at the present 
time to secure a representative in Chicago 
to cover that district. 


THE AMERICAN BLOWER COMPANY, 
141 Broadway, New York City, manufac- 
turer of mechanical draft equipment, fans, 
motors, etec., has increased its capital stock 
from $1,500,000 to $3,750,000. The com- 
pany has plants at Green Island, N. Y., 
and Detroit, Mich. 


THE SIMMS MAGNETO COMPANY, 
North Arlington Avenue, East Orange, N. 
J., is contemplating increasing its capital 
stock from $1,500,000 to $2,000,000. A bond 
issue of $500,000 is also under consideration. 


THE WESTINGHOUSE UNION BAT- 
TERY COMPANY, Swissvale, Pa., which 


now occupies three stories in a building at 
the plant of the Union Switch & Signal 


Company, Swissvale, it is reported, con- 
templates the erection of new works on 
adjoining property. The present. plans 


provide for increasing the output to three 
times the present capacity. 

E. W. CHARLAND, Tilton, N. H., manu- 
facturer of mica insulating materials, is 
enlarging his plant and installing new 
machinery to cut and to grind mica. When 
improvements are completed 1,000 Ib. of 
mica washers will be cut per day. 


THE AMERICAN BOSCH MAGNETO 
CORPORATION, Springfield, Mass., has en- 
larged itssales personnel at both the branches 
and main office. T. C. Mille, who had charge 
of the New York branch, has been advanced 
to district sales manager for the Eastern 
district. W. G. Brown, formerly branch 
manager at Chicago, has been made district 
sales manager of the Western district. M. 
Tost, former manager of the Detroit branch, 
has been advanced to district sales manager 
for the Central district. O. S. Stanley, who 
formerly acted as assistant branch manager 


of the New York branch, has been made 
manager. A. K. Chambers, formerly of 
general sales department at Springfield, 


Mass., has been appointed manager of the 
Chicago branch. R. S. Davy, until recently 
manager of the Bethlehem Motor Truck 
Company at Allentown, Pa., has been ap- 
pointed branch manager at Detroit. 


MANUFACTURERS’ ACTIVITIES 


Record of Changes Affecting Sales and Distribution 
Together with Trade Personals and Notes on Foreign Trade, 
Jobbers’ News and New Trade Literature 
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THE VATTER COMPANY, Louisville, 
Ky., manufacturer of batteries, etc., has 
tre its capital stock from $20,000 to 

0,000. 


THE NE PAGE-MCKENNY COMPANY, 
Seattle, Wash., electrical contractor and 
manufacturer, is planning to erect a two- 
snd pulang, 61 ft. x 131 ft. to cost about 

0,000. 


THE LOUISVILLE ELECTRICAL MAN- 
UFACTURING COMPANY, 660 South Sec- 
ond Street, Louisville, Ky., is planning to 
erect a new plant, 60 ft. x 150 ft., for the 
manufacture of portable electric tools. 


THE FRANKLIN APPLIANCE COR- 
PORATION, Elizabeth, N. J., has filed 
notice of change in name to the Franklin 
Conduits Company. The company manu- 
factures conduits and other electrical spe- 
cialties. 


LANDERS, FRARY & CLARK, New 
Britain, Conn, will soon begin the erection 
of two manufacturing buildings, one 50 ft. 
x 150 ft. and the other 50 ft. x 160 ft. 


THE DE FOREST RADIO COMPANY, 
1415 Sedgwick Avenue, New York City, re- 
cently lost its plant by fire. The damage 
is estimated at about $500,000. 


THE BRENNER MANUFACTURING 
COMPANY, 19 Gray Avenue, Utica, N. Y., 
manufacturer of air compressors, etc., has 
filed notice of increase of capital stock from 
$250,000 to $500,000. 


THE LEWIS & ROTH CORPORATION, 
Philadelphia, announces a change in name 
to the Electric Power Equipment Corpora- 
tion. This change affects the name only. 
The personnel practically remains’ the 
Same, as does the sales policy and manu- 
factured product. All apparatus which was 
formerly manufactured by the Lewis & 
Roth Corporation will hereafter be desig- 
nated as “Elpeco lines of equipment.” 


THE MERCURY MANUFACTURING 
COMPANY, 4118 South Halsted Street, Chi- 
cago, announces that J. R, Lewis has taken 
over the Cleveland office, succeeding Con- 
rad Hibbeler, now in charge of the New 
England territory. Mr. Lewis has been with 
the Cleveland office as a salesman for a 
number of years. He will be assisted by 
E. S. Dawson, who will handle the Cin- 
cinnati territory as well, 


THE M. W. DUNTON COMPANY, 150 
Niagara Street, Providence, R. I., is moving 
into a new factory recently purchased, 
where it will have five times the space it 
formerly occupied. 


THE AUTOMATIC RECLOSING CIR- 
CUIT BREAKER COMPANY, Columbus, 
Ohio, announces the appointment of the W. 
D. Hammer Company, 508 Traction Termi- 
nal Building, Indianapolis, Ind., as its rep- 
resentative in the State of Indiana and 
western Kentucky. 


THE LAKE ENGINEERING COMPANY 
announces the removal of its offices to 53 
West Jackson Boulevard, Chicago. 


THE WESTERN ELECTRIC COMPANY, 
195 Broadway, New York City, has leased 
a one-story building at 505 St. Mark’s 
Avenue, Brooklyn. The building contains 
about 20,000 sq.ft. and will be used for 
general works service. 

STRAUSS & COMPANY, 306 West Fifty- 
second Street, New York City, have leased 
the property at 621-23 West Forty-second 
Street, on which they propose to establish 
a new plant, including an electric repair 
and construction department. The company 
manufactures metal display signs. 


THE AMERICAN INSULATING MA- 
CHINERY COMPANY, Fairhill and Hunt- 
ingdon Streets, Philadelphia, has filed notice 
of increase in capital stock from $50,000 
to $200,000. 


THE JOHN E. THROPP’S SONS, Lewis 
Street, Trenton, N, J., has acquired prop- 
erty in the vicinity of Fair Street for future 
extensions. The company manufactures 
rubber working machinery, mechanical 
stokers, etc. 
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THE VIRGINIA ELECTRIC & MA- 
CHINE WORKS, Charleston, W. Va., has 


filed notice of increase in capital stock 


from $50,000 to $100,000. 


THE MUTUAL ELECTRIC & MACHINE 
COMPANY, Wheeling, W. Va., has_ in- 
creased its capital stock from $100,000 to 
$500,000. 


THE INTERNATIONAL TIME RBE- 
CORDING COMPANY, Binghamton, N. Y., 
has filed notice of increase in capital stock 
to $2,075,000. 


THE NORTH AMERICAN STORAGE 
BATTERY COMPANY, it is reported, is 
planning to establish a plant at 40 West 
Pratt Street, Indianapolis, Ind., where_ it 
has leased 17,000 sq. ft. of floor space, The 
company proposes to manufacture starting 
and lighting batteries for motor cars and 
batteries for electric cars. H. E. Von Grim- 
menstein is president. 


THE SUPERIOR ELECTRIC COM- 
PANY, Pittsburgh, Pa., has leased a three- 
story building at 8 South Sixth Street, Phil- 
adelphia, which will be used as a branch 
factory. Improvements will be made to the 
building. The company manufactures elec- 
trical specialties. 


THE NOVELTY ELECTRIC SIGN COM- 
PANY, 165 Eddy Street, San Francisco, has 
leased a one-story and basement building 
to be erected at 435-37 Turk Street, which 
will be used for extensions. 
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THE CAROLINA STATES ELECTRIC 
COMPANY, which was organized as a job- 
bing house at Charlotte, N. C., last April, 
has made unusual progress. Although the 
company has devoted its attention entirely 
to the states of North Carolina and South 
Carolina, it has developed a business among 
central stations, industrial plants and con- 
tractor-dealers in eight months which has 
called for a stock exceeding $150,000 and 
a large staff to handle it. It was originally 
intended to use three salesmen in soliciting 
business, but this has been found un- 
necessary owing to the volume of orders 
that have been received by mail Eugene 
B. Graham, vice-president of the Charlotte 
Supply Company, one of the oldest mill 
supply houses in the South, is president, 
and H, T. Long, for seven years with the 
Westinghouse Electric & Manufacturing 
Company in Charlotte as manager of the 
lamp division, is vice-president. J. P. Mc- 
Millan, for eight years in charge of the sup- 
ply and apparatus department of the West- 
inghouse Electric & Manufacturing Com- 
pany, is secretary, and W. A. Emerson, 
formerly in charge of the textile motor 
division of the Westinghouse Electric & 
Manufacturing Company, is treasurer. The 
company does a strictly distributing and 
jobbing business and has a large warehouse 
adjoining the offices of the Southern Power 
Company at Charlotte. The president of 
this company is inactive owing to his con- 
nection with the Charlotte Supply Com- 
pany, and H, T. Long, vice-president, is 
in charge of the company’s affairs. 
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Foreign Trade Notes 
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LACK OF FIRE-ALARM SYSTEMS IN 
SOUTH AMERICA.—George Hough Perry, 
director general of the American National 
Expositions, who is in Buenos Aires, Argen- 
tina, completing details for the opening of 
the United States Manufactures Exposition, 
March 4, 1921, writes that there is an excel- 
lent opportunity for American manufac- 
turers of fire-alarm, fire-extinguishing and 
fire-prevention apparatus to develop trade 
in South America. In Buenos Aires, with 
a population of more than 2,000,000, Mr. 
Perry states there is no electric fire-alarm 
system. 


THE MARCONI WIRELESS TELE- 
GRAPH COMPANY OF CANADA, LTD., 
it is announced, has effected a merger with 
the Canadian General Electric Company, 
Toronto, Ontario. This follows upon the 
merger effected some time ago in the 
United States between the American Mar- 
coni Company and the General Electric 
Company of America under the name of the 
Radio Corporation of America. By this 
merger all of the Marconi interests in the 
British Empire now share in the use of 
all wireless patents of the General Elec- 
tric Company of America. 
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ELECTRICAL GOODS IN SPAIN—The 
Department of Commerce, Bureau of For- 
eign and Domestic Commerce, Washington, 
D. C., has issued Special Agents’ Series 
No. 197, entitled “Electrical Goods in Spain.” 
It is a report by Trade Commissioner P. S. 
Smith on the markets for electrical goods 
in Spain and deals with existing generat- 
ing plants, projected hydro-electric develop- 
ments, electrical manufacturing and the 
future of the industry in that country. 


HENRY S. MOOS, director tecnico, 
American Machinery Corporation. Sociedad 
Anonima Espanola, Zerrilla, 25, Madrid, has 
returned to Spain to present to Spanish 
users American machine tools and machin- 
ery. While in America Mr. Moos, in be- 
half of his associated companies, the Amer- 
ican Machinery Corporation, S. A. E., 
Madrid, and Sindicato de Maquinaria Amer- 
icana, Bilboa, has made arrangements to 
represent, among others, the following 
manufacturers: Cincinnati Electric Tool 
Company, Cincinnati Machine Tool Com- 
pany, Detroit Electric Furnace Com- 
pany, Heald Machine Company, Waison 
Stillman Company, United States Light & 
Heat Corporation, Curtain Supply Company 
and Globe Electric Company. 





Trade Publications 





COAL COMBUSTION.—“Automatic Com- 
bustion Control,” descriptive of the Gray 
system of automatic control, is being issued 
by the Automatic Fuel Saving Company, 
549 West Washington Boulevard, Chicago. 


STEEL POLES.—The National Tube 
Company, Pittsburgh, Pa., has issued ‘‘Na- 
tional” bulletin 14C, a forty-seven page 
booklet on “National” tubular steel poles, 
with attractive photographs of installations. 


CONTACTORS. —A_ bulletin describing 
the “absolute contactor,” a mercury-contact 
form of switch, is being distributed by the 
Absolute Con-Tac-Tor Company, 127 North 
Dearborn Street, Chicago. 


LIGHTING.—A second set of lighting 
data bulletins has been issued by the Edi- 
son Lamp Works of the General Electric 
Company as part of the company’s lighting 
data library. These compromise bulletins 
L. D. 115 to 124 inclusive covering respec- 
tively lighting of armories and gymnasiums, 
the Edison “Mazda” lamp for stereopticon 
service, calculation of lighting installations, 
the history of the incandescent lamp, the 
manufacture of the Edison ‘‘Mazda” lamp, 
lighting of coal mines, medical lighting 
including hospitals and dental offices, com- 
mercial photometry, and lighting of shoe 
factories, 


“egesesceusass: 


SSSSSESSSHSSRASE SESS SESTTESSSESSSSS SERS ESSE SESS eee eeeseeseeeE 





New Incorporations 


THE BIGHEART (OKLA.) LIGHT & 
POWER COMPANY has been _incorpor- 
ated by Horace B. Wild, P. J. Minck, both 
of Bigheart, and J. C. Blankenship, Yale, 
Seu 600 The company is capitalized at 
50, C 


THE GENERAL RESEARCH CORPO- 
RATION, Providence, R. I., has been incor- 
porated with a capital stock of $300,000 to 
manufacture electrical specialties. The 
incorporators are Henry C. Hart, Patrick 
Curran and Karl Karkas, 147 Wheeler Ave- 
nue, Cranston, R. I, 


THE COWLES ELECTRIC COMPANY, 
New Britain, Conn., has been incorporated 
by W. B. and C. W. Cowles and F. J. C. 
Ensworth, all of New Britain. The com- 
pany is capitalized at $25,000 and proposes 
to manufacture electrical products. 


THE WARE ELECTRIC COMPANY, 
Brockton, Mass., has been incorporated by 
Charles F. Hutch, Arthur G, Cole and Her- 
man Dewhurst, East Bridgewater, Mass. 
The company is capitalized at $100,000 and 
proposes to manufacture electrical products. 


THE ELECTRIC RHGULATOR MANU- 
FACTURING COMPANY, New York City, 
has been incorporated by J. G. Hockman, 
M. Samburg and A. M. Levy, 195 Chrystie 
Street. The company is capitalized at $100,- 
000 and proposes to manufacture electrically 
operated regulating apparatus and other 
equipment. 


THE PERFECTION ELECTRIC EQUIP- 
MENT COMPANY, Newark, N. J., has been 
chartered with a capital stock of $50,000 
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to manufacture electrical products. The 
incorporators are C, C. Farr and Edward C. 
Daniels, 411 Halsey Street, Newark, N. J. 


THE INLAND SPECIALTY COMPANY, 
1460 North Robey Street, Chicago, IIL, has 
been incorporated by M. Spoland, N. L. 
Wellins and F. O. Singer. The company 
is capitalized at $25,000 and proposes to 
manufacture electrical toys. 


THE LINCOLN LIGHT CORPORATION, 
Milwaukee, Wis., has been organized with 
a capital stock of $250,000 by Adolph Her- 
bert and James Mahler, 219 Twenty-eighth 
Street, Milwaukee. The company proposes 
to manufacture generating equipment. 


Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


MANCHESTER, N. H.—The Manchester 
Traction, Light & Power Company has in- 
creased its capital from $3,864,000 to $4,- 
250,000, the proceeds to be used for new 
construction and general financing. 


CAMBRIDGE, MASS. — Extensions and 
improvements to the power house of the 
Cc. A. Cook Company, 16 Osborn Street, will 
be made in connection with a plant exten- 
sion to be erected. The cost is estimated 
at $30,000. 

NEWBURYPORT, MASS.—The New- 
buryport Gas & Electric Company has 
applied to the Department of Utilities for 
permission to issue $850,000 in bonds to be 
used for expansion, financing, etc. A. W. 
Wood is president. 

NORWICH, CONN.—The street-lighting 
committee of the Chamber of Comerce is 
making investigations in view of installing 
an ornamental street-lighting system. R. 
D. Judd is chairman of the committee. 





Middle Atlantic States 


BROOKLYN, N. Y.—Plans have been 
prepared for the Kings County Lighting 
Company, New Utrecht Street, for the erec- 
tion of a generating plant at 5402 First 
Avenue to cost about $25,000. 


BURDETT, N. Y.—The village officials 
have been granted authority by the State 
Public Service Commission to operate an 
electric lighting plant at this place and to 
secure energy from Watkins by means of 
a transmission line in Hector. 


POUGHKEEPSIE, N. Y.—The Central 
Hudson Gas & Electric Company has filed 
notice of increase of $900,000 in its capital 
for general expansion. 


READING, PA.—The installation of an 
electrically operated water purification sys- 
tem is planned by the City Council at a cost 
of about $600,000. E, L. Neubling is city 
water engineer. 


WILLIAMSPORT, PA.—Bids will be re- 
ceived by H. A. Sterner, secretary of the 
School Board, until Jan, 13 for furnishing 
and installing electric light equipment for 
the Theodore Roosevelt and the Andrews 
G. Curtin Schools. 


BALTIMORE, MD.—The Potomac Power 
& Development Company, care of W. H. 
Stineman and A. M. Quick, engineers, 418 
Equitable Building, has had preliminary 
plans and surveys made for the develop- 
ment of a project to include the erection of 
a dam, 1,200 ft. long and 65 ft. high and 
a main dam, 1,200 ft. long and 22 ft. high; 
a 20,000-hp. power plant, including the in- 
stallation of five 5,000-hp. vertical turbines, 
generators and three-phase, 60-cycle, 13,200- 
volt transmission lines; a 30,000-hp. power 
plant including the installation of five 700- 
hp. vertical turbines and generators; flood 
gates, 18 ft. x 30 ft., ete. 


BALTIMORE, MD.—The Consolidated 
Gas & Electric Company, Lexington Build- 
ing, is arranging a construction and im- 
provement program for the coming year 
which includes $5,652,415 to be expended 
for the electrical department. 

BALTIMORE, MD.—The Lafayette Mill 
& Lumber Company, Pulaski and Lafayette 
Streets, contemplates the erection of a new 
power house at its property. 
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BALTIMORE, MD.—Plans have been 
filed by the United Railways & Electric 
Company for the erection of an addition 
= = power house at Light and Heath 

reets. 


CRISFIELD, MD.—The erection of the 
McCready Memorial Hospital including a 
42-ft. x 45-ft. power house, is contemplated 
at a cost of about $200,000. Fyle & Brown, 
109 North Dearborn Street, Chicago, IIL, 
are architects. 


FAIRMONT, W. VA.—The Monongahela 
Valley Traction Company contemplates the 
erection of a substation and extension of 
high-tension lines from Hutchinson to 
Clarksburg. 


GRAFTON, W. VA.—The city officials 
plan to remodel the street-lighting plant at 
a cost of about $120,000. S. T. Seanlon is 
engineer. 

CLARKSVILLE, VA. — The_Roanok 
River Development Company, Richmond, 
ae = a of a hydro-elec- 

ic plant on e a 
felon noke River at Buggs 

PORTSMOUTH, VA.—The City officia 
ee = pataetion of an pone 

y plant. . P. Jervey is city manager 
and W. L. Davis is mechanical engineer. 

RADFORD, VA.—The Norfolk & Western 
Railway, care of J. E. Crawford, Roanoke, 
contemplates the erection of a power plant, 
60 ft. x 90 ft. The installation of a signal 
System is also planned. 





North Central States 


READING, MICH.—It is reported that 
the power house and other parts of the 
plan of the Acme Chair Company have been 
sito oten by fire causing a loss of about 


TRAVERSE CITY, MICH.—The city 
officials will have plans prepared for thd 
erection of a 500-kw. steam-electric power 
plant to.cost about $90,000. 


CLEVELAND, OHIO—M. Makof, 3533 
Woodland Avenue, contemplates the erec- 
tion of a theater and office building at a 
cost of about $2,000,000. The company also 
plans to generate its own electricity. 


DECATUR, IND.—Bids will be received 
by the city clerk after Jan. 1 for the erec- 
tion of a municipal power plant. 


CHICAGO, ILL.—The Sanitary District 
of Chicago, 900 Harper Building, contem- 
plates the erection of a power house at 
East 125th Street, to cost about $538,000. 


SHEBOYGAN, WIS. — The Board of 
Education has had plans revised for the 
erection of a central high school, and bids 
will be received about Jan. 1 for the first 
unit including a power and boiler house. 
The total cost is estimated at $1,250,000. 
Childs & Smith, 64 East Van Buren Street, 
Chicago, IIL, are architects. 


Southern States 


LENOIR, N. C.—The Catawba Valley 
Light & Power Company, Morgantown, con- 
templates the erection of a hydro-electric 
plant on Wilson Creek. 


GREER, S. C.—Bonds to the amount of 
$40,000 have been voted for the erection 
of a transmission line from this place to 
Fair Forest to connect with the lines of the 
Blue Ridge Power Company. 


BOYNTON, FLA.—Bonds to the amount 
of $10,000 have been voted for improve- 
ments to the electric light plant, etc. 


SARASOTA, FLA.—Bonds to the amount 
of $35,000 have been sold for extensions 
to the municipal electric light plant. 


ANNISTON, ALA.—The Alabama Power 
Company, Birmingham, contemplates the 
reconstruction of its Noble Street line at a 
cost of $40,000. 


MILLINGTON, TENN.—An election will 
be held for the purpose of submitting to the 
voters a proposition to issue bonds to the 
amount of $20,000 for the erection of a new 
electric light and power plant. 


OKLAHOMA CITY, OKLA.—Preliminary 
plans have been prepared for the erection 
of the. American Legion Hospital to cost 
about $2,000,000. Plans include a 1,000 hp. 
power plant. C. P. Needer and M. Jayne, 
Empress Theater Building, are associate 
architects. 


RANGER, TEX.—The Retail Merchants’ 
Association will provide funds for the in- 
stallation of fifteen blocks of street-lighting 
system at this place. 


SAN ANTONIO, TEX.—The Hot Wells 
Mineral Bath & Hotel Company contem- 
plates the erection of a dam across the 
San Antonio River for a hydro-electric 
plant to develop 140 hp. Plans include the 
installation of four turbines. 
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SNYDER, TEX.—The Snyder Utilities 
Company contemplates improvements to its 
electric light and ice plants. 





Pacific and Mountain States 


SPOKANE, WASH.—The Washington 
Water Power Company is having plans 


engineering staff for im- 
mediate installation of a hydro-electric 
plant on the Spokane River to generate 
14,000 hp. Contract for a hydraulic tur- 
bine wheel has been awarded to the Will- 
iam Cramp & Sons Ship & Engine Building 
Company, Richmond and Norris Streets, 
Philadelphia, Pa. Other contracts for gen- 
erators, electric equipment, power house, 
ete., will be awarded as soon as plans are 
ready for submission to contractors. 

WALLA WALLA, WASH.—The City 
Council recently discussed plans and speci- 
fications submitted by E. B. Hussey, engi- 
neer, Seattle, for the development of 900 
hp. on Mill Creek. Mr. Hussey estimates 
the cost of the project at $381,000. 

JEFFERSON, ORE.—Preliminary plans 
and estimates are being prepared by J. H. 
Cunningham, consulting engineer, Portland, 
for the erection of a proposed hydro-electric 
plant to develop about 1,500 hp. at this 
place. 

KLAMATH FALLS, ORE.—The city bud- 
get of 1921 includes $10,000 for the install- 
ation of a fire-alarm system. 

PORTLAND, ORE.—The initial move- 
ment by residents of this place to have 
all electric wires placed underground has 
been launched. 

BRIDGEPORT, CAL.—The Southern Si- 


prepared by their 


erras Power Company, Riverside, has 
acquired the Lee Vining Creek Falls for 
hydro-electric power development. The 


electrical energy to be generated has been 
estimated at from 10,000 hp. to 20,000 hp, 


KERMAN, CAL.—An election will be 
held on Dec. 27 to vote on the question 
of forming a public highway lighting dis- 
trict. D. M. Barnwell is clerk. 


PASADENA, CAL.—Announcement has 
been made by C. W. Koiner, general man- 
ager of the municipal light plant, that 
enlargements will be made during the com- 
ing year to cost about $300,000. 

RIVERSIDE, CAL.—The proposition to 
develop a large light and power scheme by 
Riverside, San Bernardino, Redlands and 
possibly other cities is under consideration. 
Mayor Porter of this place is interested. 


SAN FRANCISCO, CAL. — The Pacific 
Gas & Electric Company has applied to the 
Railroad Commission for authority to issue 
$10,000,000 in bonds to carry out its hydro- 
electric construction program, particularly 
for what is known as the Pit River projects 
of the Mount Shasta Power Corporation, 
a subsidiary of the Pacific Company. It is 
also estimated that betterments and addi- 
tions to the Pacific Gas & Electric Com- 
pany’s property for the years of 1921 and 
1922 will cost in excess of $20,000,000. 





SAN FRANCISCO, CAL.—The Sierra & 
San Francisco Power Company and the 


Pacific Gas & Electric Company have made 
joint application to the Railroad Commis- 


sion for certificate of convenience and 
necessity for the construction of a power 
house on the Stanilaus River. Plans in- 


clude one 7,000-kva. generator, three 2,500- 
kva. transformers and erection of an 18- 
mile transmission line, having a voltage of 
104,000 volts. 

SAN FRANCISCO, CAL. — The Federal 
Telegraph Company, Hobart Building, is 
having plans prepared for the erection of 
four wireless plants in the vicinity of Palo 


Alto, San Diego and Los Angeles, Cal., 
and Portland, Ore. The cost is estimated 
at $500,000, including equipment. 

GLOBE, ARIZ.—City Engineer Genin 


and others contemplate a visit to El Paso, 
Tex., to investigate the lighting plan for 
the purpose of securing suggestions for a 
street-lighting system at this place. 





Canada 


GRANDE PRAIRIE, ALTA.—The plant 
of the Grande Prairie Electric Company 
will be taken over by the city officials on 
Jan. 1. It is also planned to purchase gen- 
erator, exciter and transmission equipment 
in the spring. 


PRINCE GEORGE, B. C.—C. Gordon, 
president of the Dominion Textile Company, 
112 St. James Street, Montreal, Que., is 


interested in a project which includes the 
erection of a pulp and paper plant at this 
place to cost about $6,000,000 and the 


development of power on the Fraser River. 

HALIFAX, N. S.—The Nova _ Scotia 
Power Commission contemplates the in- 
stallation of a 20,000-hp. unit. 
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AVONMORE, ONT.—A by-law will be 
submitted to the ratepayers on Jan. 3 to 
vote on authorizing the borrowing of $9,000 
for a hydro-electric plant. 


HUTTONVILLE, ONT. — Residents of 
this place have petitioned the Brampton 
Hydro Commission to supply them with 


power. The commission estimates that the 
erection of a new line will cost about 
$10,000. 


Record of 
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Patents 


Notes on United States Patents 
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(Issued Dec. 7, 1920) 


1,360,999. ELectric HEATER; Robert P. 
Barnstead, Boston, Mass. App. filed Oct. 
29, 1919. Water heater cannot burn out. 


1,361,017. WATER-HEATING ATTACHMENT 
FOR INTERNAL-COMBUSTION MOTORS ; 
Oscar B. Clayton and George T. Ober- 
wetter, Houston, Tex. App. filed March 
16, 1920. Operates with motor at rest. 

1,361,363. DYNAMO-ELECTRIC MACHINE; 
James Burke, Erie, Pa. App. filed April 
23, 1917. Compensated machine with 
commutating poles. 

1,361,425. ELECTRICAL CONNECTING AND 
SUPPORTING DEVICE; Ernst C. White, New 
York, N. Y. App. filed Jan. 10, 1920. 
For hanging and connecting fixture. 

1,361,426. ELECTRICAL CONNECTING AND 
SUPPORTING DEVICE; Ernest C. White, 
New York, N. Y. App. filed Jan. 17, 


1920. Supports and connects fixture on 
wall. 
1,361,432. Low-PoTENTIAL ELECTRICAL Sys- 


TEM AND METHOD OF CHARGING SAME; 
Hubert K. Wood, Bayside, N. Y. App. 
Charging from 110 


filed Nov. 23, 1917. 
volts or 220 volts. 

1,361,436. MaGNneto; Peter F. Bessy, Whit- 
ing, Ind. App. filed Dec. 3. 1918. For 
ignition. 

1,361,437. MEANS FoR AUTOMATICALLY SupP- 
PLYING STORAGE BATTERIES WITH DIs- 
TILLED WATER; Edward Blau, Newark, 
N. J. App. filed March 20, 1919. Main- 


tains proper level. 

1,361,442. ELecTRICALLY HEATED PERFORA- 
Tor; Alexander B. Campbell, Glasgow, 
Scotland. App. filed April 24, 1920. For 
perforating cloth by burning small holes 
therein. 

1,361,448. Evectric System; John L. 
Creveling, Tucson, Ariz. App. filed Sept. 
21, 1916. Automobile starter. 

1,361,461. ELeEctric LIGHT STRUCTURE; 
Max Herskovitz, Chicago, Ill. App. filed 
Apri 28, 1919. For table lamps. 

1,361,486. ComposiTeE SIGNALING SYSTEM ; 
Harold S. Osborne, New York, N. Y. App. 
fied Dec. 11 1918. Simultaneous tele- 
phone and telegraph. 

1,361,487. PLURAL 
cuits; Harold 8S. 
N. Y. App. filed Jan. 
desired frequencies. 

1,361,488. PLURAL MopULATION SYSTEM ; 
Harold S. Osborn, New York, N. Y. App. 
filed March 31, 1920. Signals by carrier 
currents. 

1,361,499. MANUFACTURE OF DryY CELLS; 
Otto E. Ruhoff, Madison, Wis. App. filed 
Jan. 30, 1920. No porous separator. 

1,361,510. TELEPHONE TRANSMISSION SYS- 
TEM; Ray S. Wilbur, Lyndhurst, N. J. 
App. filed Dec. 10, 1917. Two-way, two- 
repeater circuits. 

1,361,522. PLURAL eoenames * aaeae vom 
Lloyd Espenschied, Queens, N. Y. Pp- 
filed March 18, 1920. Telegraph haut s 
by carrier currents. 

1,361,533. EXLEcTRICALLY HEATED AUTOMO- 
BILE HooD AND RADIATOR COVER; George 
T.’ Newell, Jr., Beverly, N. J. App. filed 
Feb. 2, 1920. To prevent freezing. 

1,361,546. DYNAMO-ELECTRIC MACHINE; 
Peter P. Politowski, Chicago, Ill App. 
filed June 23, 1917. Number of poles 
may be varied. 


DEMODULATION  CIR- 
Osborne, New York, 
6, 1920. Selecting 


1,361,556. Evecrric HEATER; Herbert E. 
Welchel and Aaron A. McCray, Indian- 
apolis, Ind. App. filed July 12, 1920. 
Heater and fan. 


VoL. 76, No. 26 


1,361,557. ExLecrric LAMP; Grant Wheat, 


Corry, Pa. App. filed Jan. 8, 1917 
Miner’s. 
1,361,590. TELEPHONE TRANSMITTER ; 


Henry Koch, Jamaica, N. Y. Ane. filed 
Sept. 3, 1919. Used in automobile 

1,361,623. Purr Iron; Benjamin Schindler 
and Jacob G. Viertel, Freeport, N. Y. 
App. filed June 26, 1919. Standing iron. 


1,361,642. LAMP-SOCKET CONSTRUCTION ; 
Oscar S. Swanson, Jamestown, . 
App. filed Dec. 10, 1918. Shell bod y 


easily engaged with cap. 

1,361,650. IGNITION DEVICE FoR GAS STOVES ; 
Joseph Varin, Montreal, Quebec, Can. 
App. filed Jan. 13, 1920. Attached to 
lighting circuit. 


1,361,651. BAtTTrery-PROTECTING DEVICE FOR 
CHARGING AND LIGHTING SYSTEMS ; 
Richard Varley, Englewood, N. J. App. 
filed Nov. 29, 1919. Protective relay. 


1,361,652. WrtLpDING APPARATUS; Miner P. 
Wetmore, Newark, N. J. App. filed April 
29, 1920. For mounting filaments of in- 
candescent lamps. 


1,361,675 (CCURRENT-CONTROLLING DEVICE; 
Lynde Bradley, Milwaukee, Wis. App. 
filed Feb. 12, 1916. Compression resistor. 


1,361,676. MEASURING AND INDICATING AP- 
PARATUS; Henry Brewer, Philadelphia, 
Pa. App. filed Feb. 21, 1919. Graphic 
meter, 

1,361,710. QuARTZ MERCURY-VAPOR LAMP; 
Henri George, Paris, France. App. filed 
April 11, 1919. For alternating current. 

1,361,795. Heat DistrinutTer; George E. 
Latham and William F. Whiteman, San 
Francisco, Cal. App. filed July 1, 1919. 
Radiator, 


(Issued Dec. 14, 1920) 


1,361,800. VOLTAGE - PROTECTIVE DEVICE; 
Chester T. Allcutt, Wilkinsburg, Pa. App. 
filed Sept. 1, 1917. Liquid type. 


1,361,801. LIGHTNING ARRESTER; Chester 
T. Allcutt, Wilkinsburg, Pa. App. filed 
Sept. 1, 1917. Telephone. 

1,361,806. CLAMP TERMINAL; Mathew A. 
Allison, Canebrake, W. Va. App. filed 
Feb. 5, 1919. Readily applied or dis- 
connected. 

1,361,813. RADIO CABINET;, Wilfred E. 


Booth, New York, N. Y. App. filed July 
19, 1917. Receiving and sending unit. 


1,361,885. AUTOMATIC TELEPHONE SYSTEM ; 


Talbot G. Martin, Chicago, Ill App. filed 
Dec. 8, 1917. 
1,361,912. SwitrcHING APPARATUS; William 


M. Scott, Tredyffrin Township, Chester 
County, Pa. App. filed Aug. 29, 1917. 
Automatic control. 


1,361,928. TESTING AND ADJUSTING APPA- 
RATUS FOR CorD CrirRcuIT; John F. Toomey, 
New York, N. Y. App. filed May 3, 1917: 
Indicates improper operation. 

1,361,929. MONITORING CIRCUIT FOR TELE- 
PHONE REPEATERS; John F. Toomey, New 
York, N. Y. App. filed May 18, 1917. 
Operation of repeater interconnecting two 
lines may be observed. 


1,361,934. Moror STARTER; Hermon L. Van 
Valkenburg, Milwaukee, Wis. App. filed 
Sept. 7, 1918. Running switch cannot be 
closed in less than predetermined interval. 


1,361,935. MEANS FOR ADJUSTING AND IN- 
DICATING THE TRAVEL OF MACHINE OR 
INSTRUMENT OPERATED BY THE CORE OR 
ARMATURE OF AN ELECTROMAGNET; Ed- 
ward C, Villiers, Hendersyde, Ascot, Eng- 
land. App. filed Nov. 12, 1918. 


1,361,945. MEANS FOR DELIVERING MATERIAL 
FROM ROLLS; William M. Wheildon, Ash- 
land, Mass. App. filed April 6, 1918. 
Taping machine. 

1,361,946. Batrrery HAND LAMP; 
D. Gallagher, Washington, D. C. 
filed April 13, 1920. Cushioned lamp. 


1,361,948. INSULATOR; James L. Widmyer, 
Minneapolis, Minn. App. filed Sept. 29, 
1919. For telephone, telegraph, etc. 


1,361,954. CoMBINED Foot SupPpporT AND 
HEATER FOR VEHICLES; Alfredo Zecchini 
and Innocente Panza, Turin, Italy. App. 
filed Feb. 24, 1920. Electrically heated. 


1,361,955. Merter-Test Device; Albert P. 
Ball, Royal Oak, Mich. App. filed July 
at, 1917. For customers’ meters. 


1,361,967. LIGHTNING ARRESTER; Almon W. 
Copley, Wilkinsburg, Pa. App. filed Sept. 
1, 1917. Discharge-gap type. 

1,361,968. BrusH ose : John S. Dean, 
Edgewood Park, Pa. pp. filed Feb. 3, 
1917. Will not eS injure com- 
mutator by accidental engagement. 

1,361,980. TELEPHONE SysteM; Charles L. 
Goodrum, Brooklyn, N. Y. App. filed 
Dec. 30, 1916. Machine switches. 


George 
App. 
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Westinghou se 


Porcelain Insulators 








High-Tension Insulators are produced from 
aw materials having the same basic composi- 
tions as raw materials used to produce many 
other vitrified articles. The triaxial, shown 
below to the right, indicates the proportioning 
of the various products. 











Our factory exercises greater care in the. - 
selection and proportioning of ingredients than 
do the manufacturers cf the best grades of 
dishes and artware. 


A highly specialized corps of engineers are 
experimenting continually to: 


First, maintain a uniformly high quality. 


Second, to improve the art of producing elec- 
trical porcelain. The triaxial to the left indicates 
the methods used in determining characteristics 
of raw materials. 







§ 
TRIAXIAL OF AREAS OF COMMERCIAL * 


“ 
WARES AND OF INVESTIGATION > TRIAXIAL SHOWING AREAS 


OF MAXIMUM VALUE = 


WESTINGHOUS 
(WetecTnte =) 


Westinghouse Electric & Manufacturing Co. 
Pittsburgh High-Voltage Insulator Works 
Derry, Pennsylvania 
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The Satisfactory Performance 
of Westinghouse Switch Gear 


in the Appleton Power House of the Wisconsin Traction, 
Light, Heat and Power Co., is evidenced by the additions both 
to the switchboard and to the high-tension breakers. 


The 25-panel Switchboard (Figure 2) controls four turbine 
generators and two water-wheel generators, totalling 16,300 
kv-a. at 4,000 volts, 3-phase, 60 cycles; also, two 500 kv-a. 
synchronous motors and the necessary exciter equipment. 


The Type E-6 oil circuit-breaker structure (Figure 1) 
comprises two 300, five 600 and two 1200 ampere, electrically- 
operated breakers. Nine multiple, single-pole, 300 ampere 
Type F-2 breakers are also included. 

Distribution is made at both 33,000 volts and 66,000 volts, 
for which a number of 37,000 volt, Type G-I and 73,000 volt, 


Type G-11, oil circuit breakers were furnished. 


















Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 
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“IF YOU CONSIDER YOUR COAL 
AT ITS CASH VALUE, THE UN- 
BURNED COAL IN THE ASH IS 
LIKE SMALL CHANGE.” 


Industrial Power 
Sept. 1920 


The “small change’ of the Boiler Room, is the un- 
burned fuel that passes over the dump grate. 


* 100% Air Distribution prevents the loss of this 
‘‘small change.” 


100% Air Distribution means that the Westinghouse 
Unudlentead Stoker is a stoker through and through— 
that every square foot of grate surface is active grate 
surface from front wall to bridge wall. 


100% Air Distribution means that the DUMP 
GRATE is dump grate ONLY—it is ACTIVE GRATE 
SURFACE to be used when needed. It is supplied with 
air so that every particle of unburned fuel reaching it 
may be efficiently consumed. 







No “‘small change’’ passes over the dump grate 


of the Westinghouse Underfeed Stoker. 


Ask for leaflet 3985 describing the Westinghouse 
System of Air Distribution. 


Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa. 


Sales Offices in All Large American Cities 
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D AND CHAIN GRATE STOKERS, 





UNDERFEED OVERFEE 
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\MAN- ON-THEJOB 
/ SAYS: 


Western Elecfric 


- “Supplies are OK, everything is ready for 
use—there are no culls or defective pieces’ 


Western Electric Quality Products include 
everything for electrical work. 


Flexible Cords : 
Habirshaw Wire 
Conduit and Supplies 
Switches—Sockets 
Insulating Material 
Lamps—Shades 
Tools 


Held ready for shipment at 
48 conveniently located houses. 


Western Electric Company 


Offices in All Principal Cities 
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You know from experience the strains 
of sudden stops and starts and the results 
of continuous vibration. Just consider 
what this would do to the meter with 
ordinary jewelled bearings. A meter 
for such service must be a staunch, 
sturdy and exceptional instrument. 


The Sangamo Type D5 ampere-hour 
meter has no jewelled step bearing to 
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Question 
and the 
Answer 


chip or break, the moving element is 
floated on mercury, which absorbs all 
the jerks and jars common to car 
operation. 


Years of experience on Pullman cars and 
on the coaches of railroads throughout 
the country have demonstrated that 
Sangamo meters are the only meters of 
sustained accuracy under all service 
conditions. 


Sangamo Electric Company 
Springfield, Ilinois 


Specialists in Meters for Every Electrical Need 
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Keep this Incident in Mind 


Here is a little news item clipped from the 
“News Service Bulletin” 4/12/20. It carries 
muy with it some real food for present day thought. 












“CLINTON, KY.—This city of 2500 population in 
Western Kentucky is without water and electric light, 
after enjoying these utilities for more than 20 years. The 
people are using kerosene lamps, carrying lanterns at night 
and carrying water from nearby springs and wells. 











The local company was unable to cope with the increased 


cost of coal, labor and operating supplies and had to shut 
down the plant. The city then undertook to operate the 
property, but found it too expensive and closed down. 
The local Commercial Club has raised $10,000 which will 
be offered as a bonus to anyone who will purchase and 
operate the plants. Business men say that real estate has 
depreciated very much in value and that people are leav- 
ing for places that can afford substantial utility service.” 
The next time you hear anyone knocking the 
lighting company in your locality tell them this 
little story. It will serve to gain a higher appre- 
ciation of electric service by the public—some- 
thing that is badly needed now for the good of 
the whole industry. 
Don’t you want to help? 
Carry on the good word. 






















Oldest and largest manufacturers in the world of 
Storage Batteries for every purpose 


1888 PHILADELPHIA 1920 


Branches in seventeen cities 







Special Canadian Representatives: Chas. E. Goad Engineering Co., Limited, 
Toronto and Montreal 
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ORANGEBURG 





The Original Fibre Conduit 


Orangeburg fibre conduit was the first fibre con- 
duit to be made in this country. It has been 
manufactured and used for 27 years. During 
that time an enviable reputation has been built 
up around the name “Orangeburg” until it has 
become accepted as the dest in conduit material. 


It is the criterion by which other conduit ma- 
terial is judged. 


THE FIBRE CONDUIT COMPANY 


Orangeburg, N. Y. 


New York Boston Chicago San Francisco New Orleans 
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Estate Electric 
Range No. 88 


Estate Electric 
Range No. 83 


restige 


“Authority or importance based 
on past achievements; the moral influence of 


reputation or of former character or success’”—that’s 
prestige. 










Gstale_ 


ELECTRIC RANGES 


The splendid record made by Estate Stoves and Ranges 
through three-quarters of a century is an invaluable asset 
to the dealer who sells Estate Electric Ranges. 










Their performance arouses enthusiasm. 





















Estate Electric Ranges are sim- 
ple—not spectacular. Their 
strong, sturdy appear- 
ance inspires 
confidence. 


4 EXCLUSIVE 


And once sold, they stay sold. 
Estate Features 
Quick - Detachable 
Surface and Oven 
Units of Estate Iron- 
Clad Construction. 


All Cast-Irom Cook- 
ing Top. 


Mercury Thermom- 
eter in Oven Door. 


since 1845 
Hamilton, Ohio 


Estate Copyrighted 


Estate Sunburst 
Cooking Chart. 








“Warmth on the Dot and 
Right on the Spot.” Every 
wired home is a prospect. 


















ASHEVILLE, N. C. 
Piedmont Elec. Co. 

ATLANTA, GA. 
Fulton Elec. Co. 

BOSTON, MASS. 

Geo. H. Wahn Co. 

BUFFALO, N. Y. 

The Milner-Flower 
Elec. Co. 

CHICAGO, Ill. 
American Elec. Supply 
Company 

DENVER, COLO. 
Tritech Hardware Co. 

DETROIT, MICH. 
Miller-Seldon Elec. Co. 

GREEN BAY, WIS. 
Morley-Murphy Hdw. 
Company 

HARRISBURG, PA. 
Dauphin Elec. Supplies 
Compaay 

JACKSONVILLE, FLA. 
Holt Electrie Co. 

LOS ANGELES, CALIF. 
Listenwalter & Gough, 
Incorporated 
























Estate Electric 
Range No. 84. 


Estate Combination 
Coal and Electric 
Range No. 81 





4 c x ‘ be . x Cc ae c es ~ “ Ac . 
\nd that is just one of the things which make Estate Electric'‘Ranges easy to sell 





Estate Blectric 
Range No. 82 





They are tested 


and approved by The Underwriters’ Laboratories, Good 
Housekeeping Institute and the New York Tribune 
Institute. Each of the five models has important exclus- 
ive features which appeal to the customer at first sight. 


Write now for full information. 


THE ESTATE STOVE COMPANY 


Manufacturers of High-Grade Stoves and Ranges 


Distributors of Estate Electric Ranges: 
MINNEAPOLIS,MINN. 


Morley-Murphy Hdw 


NEW YORK CITY 


Alpha Elec. Co., Inc 
Manheim Brothers 
(Export Trade Only) 
OMAHA, NEBR 
Wright & Wilhelmy Co 
PEORIA, ILL. 
Diamond Elec. Suprly 
Company 
PHILADELPHIA, PA 
Walker & Kepler 
PITTSBURGH, PA 
Doubleday-Hill Flec 
Company 
PORTLAND, ORE 
North Coast Flec. Co 
ST. LOUIS, MO 
Fidelity Elec. Co 
SAN FRANCISCO, 
CALIF., Alexander & 
Lavenson Elec. Supp by 
Company 
SCRANTON,” PA 
The Chas. B.Scott Co 
SEATTLE, WASH 


North Coast Elec. Co. 


TACOMA, WASH. 


North Coast Elec. Co, 


11 
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The signs can only warn 
but the barriers protect 


LECTRICAL barriers are used in- 

creasingly in station construction—a 
physical protection against thoughtless or 
accidental contact with electrical apparatus 
is far superior to any number of warning 
signs. And the necessity for barriers which 
can create no hazard through deterioration 
or structural weakness makes Johns- Manville 
Transite Asbestos Wood most desirable for 
this purpose. 


For Transite Asbestos Wood is a material of 
great physical strength, positively fireproof 
a eo and is not liable to warp or crack and it is 
ents light and easily worked. 


Amv 


wee Even though you have signs to warn, you 
need barriers of Transite to protect. 














JOHNS-MANVILLE 
Serves in Conservation 
Heat Insulations, High 
Temperature Cements, 
Asbestos 







i Brake 
Linings, Fire 
Peevention 
Products 










A combination cutout and switch— 


The Noark Service Box 


TWIST of the handle on the cover of a Noark Service Box 
engages the fuses on the inside, breaking the circult when 
the box is opened. 


Or the cover can be opened without breaking the circuit by twisting 
the handle in the opposite direction, leaving the fuses in the clips. 


Noark Service Boxes are tested at four times their rated voltage 
—this means protection against “‘shorts” or “grounds.” 


All Noark Service Boxes are approved as entrance switches by 
the Underwriters’ Laboratories, Inc. 
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How strong should 


a switchboard be? 


HYSICALLY,—strong enough to stand up 

under repeated blows from a heavy circuit 
breaker; strong enough to stand the knocks of 
shipping and handling, strong enough to be im- 
mune to rapid temperature changes; strong 
enough not to warp, shrink, crack or buckle 
even under extreme service conditions. 


Electrically —strong enough to keep surface 
leakage down to the minimum, regardless of oil 
or atmospheric moisture; strong enough not to 
break up under the highest voltage encountered 
in your plant; strong enough to prevent stray 
‘currents such as are due to metallic veins as in 
some materials. 





JOHNS-MANVILLE 


Both physically and electrically, Ebony Asbestos Incorporated ¥ 

Wood meets all of these requirements. In addi- Madison Ave. at 41st St., New York City 
tion it is easily worked and has a handsome ap- 10 Factories—Branches in 64 Large Cities 
pearance equal to that of the best oiled slate. chiens sumeapunantant nda ttla tii 


Send for the booklet and for samples to test 





| MANVILLE 


MATERIALS 





3 The moulded insulation you 
need — we make it 


you own particular requirements are the governing factors 
in the selection of Johns-Manville Moulded Insulation. Very 
probably the conditions you have to meet are not such that 
standard materials will do. 


That doesn’t make a bit of difference. Johns-Manville Moulded 
Insulation isn’t just a standardized mixture—it is exactly the one 
compound, determined by experiment, that will give the results 
you want. Maybe it’s mica-shellac, or phenol base, or any of a 
hundred or more combinations—whatever it is, we make it. 
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REG. U. 5. PAT. OFF.§ 


BAKELITE 


? 

























»s Permanent finish and strengtn were essential, and 
awl economical manufacture was desirable, in this camera 
frame, yet all three were obtained by using Bakelite, 


moulded. 


a Perspiration will destroy the finest wood finish, will 
»” Materially shorten the life of enamel, and will cause a 
- leather surface to rot and crumble. A material was there- 
fore required which would resist perspiration and preserve 
Mon a fine, glossy surface; which could be easily shaped, yet 
still be strong, hard, and durable. 
Moulded Bakelite has ably qualified. In one operation in 
the moulding process the sides of this camera frame were 
produced complete in every detail. The recessed 
chambers of the inner surface, the cross grain pattern of 
the outside, and the smooth polished edges were all ac- 
complished in the mould. 


wy 
vena Ogle 


Aside from producing a better product, moulding with 
Bakelite actually saved much tedious and expensive as- 
sembling. And this is a point to consider in connecticn 
with your problems—perhaps Bakelite will save money 
for ycu, tco. 


GENERAL BAKELITE COMPANY 


Two RECTOR STREET® “NEW YORK,N. Y. 


We welcome inquiries from manufacturers and maintain ¢ 
research laboratory for the working out of new applications. 
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Says Finnegan 
? a four words and a broad grin, Finnegan 


) ressed the function of the Condit Type 
a N-1 Oil Motor Starter better than we have ever 
been able to do it. 


“Off agin!” Whenever there is an electrical disturbance— 
overload, short circuit, under-voltage, or loss of phase— 
the switch is tripped, the circuit broken under oil, and the 
current turned off. 


“On agin!’’ The motor is started instantly in less than ten 
seconds, by throwing the switch first to the “starting” then 
to the “‘running” position. There is no delay in switching 
the current on. 


And the broad grin? Well, Finnegan had been used to 
working with a fuse-protected switch. Whenever a fuse blew, 

c it meant a delay of from twelve to twenty minutes, an inter- 
ruption of production which the good workman dreads as 
much as the president of the company does. The grin 
celebrated the end of all that. 


It will pay you to install just one Type N-1 Starter. Then 
compare the production curves of the motor it protects 
with a fuse-protected motor of the same type. Ask us to 
send the nearest Condit engineer to see you. 





oh CONDIT ELECTRICAL MANUFACTURING CO. 
South Boston, 27, Mass. 


ia ete ag 
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“NORMA” 


INTERCHANGEABILITY 


Here is a pile of ‘WORMA” outer races—a pile of “MQRMA” cages 
with balls—and a pile of "NORMA" inner races, 


You may select any outer race 
from this pile. 


And any cage with balls from 
this pile. 


And any inner race from this 
pile. 


Put them together—and you have a perfect “NORMA” 
Precision Ball Bearing——accurate as to size and dimensions 
and alignment — perfect as to true and silent running — as 
“frictionless” as a ball bearing can be made. 


This is “NORMA” interchangeability—and we believe there is 
nothing to equal it, in the world of ball bearings. 


Do you know of any other ball bearing that can be 
assembled from stock this way—dand still be a perfect 
bearing? 

Think what this means, in facilitating that progressive 


assembling which reduces costs and 
increases production. 


The Norma Company of America 
Anable Avenue, Long Island City, N. Y. 
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Pressed Steel Case 
Pittsburgh Transformers 
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THE ORIGINAL 
Pressed Steel Case 


Transformer 


THE ORIGINAL 
Pressed Steel Case 


Transformer 





Pittsburgh case construction is of stee! plate. 
All joints are welded—no solder used, nor brazing. 


Bushings issue at an angle of 30 degrees away from the case, both inside and outside, 
providing great clearance and preventing danger of short circuit to case. 


Leads are covered with specially treated, rosin oil paper, which is not injured by hot 
transformer oil. 


No rubber is used in the transformer, as rubber will disintegrate in transformer oil. 


: Lugs for lifting securely riveted to the case, take any lifting pressure or strain off the 
core and coils and distribute it equally through the case. 


Cases are painted battleship gray, giving them a finer finish than the old black paint. 







All Pittsburgh Transformers have steel cases or tanks. 
We have abandoned cast iron, because it is porous 
and will not hold hot transformer oil without leaking. 


Pittsburgh Transformer Company 


4 Largest Manufacturers of Transformers exclusively 
‘ in the United States 


Pittsburgh, Pa. 


District Offices: 


30 Church Street 724 Harris Trust Building 601 Electric Building 
New York Chicago Buffalo 
Distributors: 
ee ~ ee Wetmore-Savage Company F. B. Jennings Company 
Iron Otte, Peete, Comoene ferme Yi, Sheer & Comosey General Machinery Company 
J. F. Opeter §, Ono Electric Supply & Equipment Company Piper een, Comeny 
Totemet, ee Compete Eicher & Bratt Coast poten Company 
Talat bel Ea 
~—Eao SSS “a 
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NQUIRE about SPRAGUELETS before you go any further. 


You need no longer carry an endless assortment of conduit 
bodies in order to meet the variety of requirements demanded. 


Neither do you need be bothered hunting up special bodies and 


sorting out special devices to match. 


i SPRAGUELETS accomplish it all with three neat little pressed 
steel units, two interchangeable connectors, for 1/4 and 3/4 conduit, 
and a few skilfully designed covers. 





With these a wireman can branch out in any or all directions, 
and mount any standard socket, switch or other wiring device he has 
handy, regardless of make. Later he can make further extensions 
from this same body through the most convenient knockout, without 
disturbing the original installation. 


The exceptional flexibility of SPRAGUELETS establishes them 
as the supreme conduit bodies for all-round purposes in exposed wir- 
ing where 1/5 and 3%, conduit are used. 


Here is a chance to stock a universal conduit body line which 
will instantly appeal to the trade because of its light weight, absence 
of breakage, and ready adaptability to any standard wiring device. 


Write our nearest branch office before you misplace this ad- 
vertisement enclosing $6.00 for a try-out package. 


SPRAGUE ELECTRIC WORKS. 


_— oe Of General Electric Company Bid 
es St.NewYork PIONEERS OF THE INDUSTRY in Principe Cities 
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Che UNIVERSAL 
ELECTRIC 
CLOTHES WASHER 


“WASHES WITHOUT WEAR” 
Mfd. by UNIVERSAL UTILITIES CORP. ALPENA,MICH. 


Here is the Lowest Priced 
(All-Metal) Electric Clothes Washer 
Ever Marketed 


Universal Features 


Simplest, easiest and safest to operate. Only four moving parts. 


Can be used ANYWHERE AND EVERYWHERE where all 
other Electric Washers fail to operate, because of its compact 
construction. _ 


Every single piece is METAL and rust proof. 
Operates efficiently on any kind of current used in the home. 


Has the same capacity as most of the higher priced washers— 
SIX SHEETS OR THEIR EQUIVALENT. 


We Want the Best Distributors, Jobbers and 
Dealers Obtainable in Open Territory 


Wire or write today before it is too late 


Universal Utilities Corporation 
Alpena, Mich. 
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Hoover Sales Multiplied by 
Seven—in two years! 


— And We Can Do 
Proportionately Well for You 





Picture a city of 24,000 composed chiefly of retired farmers ; furthermore, 
a college town without any factories—and you have LaFayette, Indiana. 


Nevertheless, in 1918, The Wolever Electric Company of that city sold 
about 5 or 6 Hoovers a month. Along in the spring of 1919, however, 
they decided to avail themselves of al/ our help and experience. 


This readiness to co-operate fully is all we ask of any dealer—of you! 
In this instance the sales average was increased to about 25 Hoovers a 
month for the remainder of 1919. 


And for 1920 we have co-operated so well that sales have hovered 
around an average of about 40 Hoovers a month to date—seven times 
the business they did two years ago. 


Now we are ready to give more dealers this same, continuous, on-the- 
ground, successful merchandising assistance. 


Small stocks, rapid turnovers, small floor space, excellent profits, con- 
stantly growing volume of sales, the attraction of new customers to your 
store— all these are factors uppermost in our plan of co-operation that we 
desire you to hear. 


When may the Hoover representative in your district have an appoint- 
ment with you? His visit will prove to be time well invested on your 
part, we assure you. 


THE HOOVER SUCTION SWEEPER COMPANY, NORTH CANTON, OHIO 
The oldest and largest makers of electric cleaners 
The Hoover is also made in Canada, at Hamilton, Ontario 


‘She HOOVER 


It Beats... as it Sweeps as it Cleans 
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Central-Station development 
is the thermometer that indicates 
the degree of prosperity of the entire 
electrical industry 


HERE is a lot of loose talk in the country 
today regarding the public utility. If 
allowed to go on unchallenged it is going 
to make this thermometer register lower 
and lower. 





It is to your interest, as a part of the elec- 
trical industry, sharing in its prosperity, to do your part 
to stop this knocking by the uninformed public, poli- 
ticians, demagogues, and radicals. Do everything you 
can to boost for the lighting company in your locality. 
If you are a manufacturer see that your employees 


know the true facts. Ask them to pass the good word 
on to their acquaintances. 


If you are a user of local advertising, use a part of your 
space to tell the public some true facts about your 
Central Stations. 


This movement is a part of your duty which when 
performed will bring favorable results to you in some 
way. It will help the Central Stations to sell their 
securities, and give them the public cooperation that is 
badly needed. This in turn will bring about a healthy 
growth in this phase of the industry that will be re- 
flected in the whole industry. 

If you want some facts regarding the Central Station 
industry of the country, write to us. We shall see that 
you are supplied. 


JEFFERY- DEWITT INSULATOR CO. 


New York é ° Seattl 
30 Church St. Huntington, W. Va., U.S.A. . Te esse pees B. 


Pioneer Manufacturers of 


Boston . San Francisco 
176 Federal St. Thick Cementless Disc Insulators 183 First St. 

Birmingham St. Paul : Des Moines Los Angeles 
237 Brown-Marx Bldg. Pioneer Bldg. Fareige* Clem Hubbell Bldg. 330 Azusa St. 
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IRVINGTON 
VARNISHED CAMBRIC 


is woven from specially selected long fibre cotton. 

The fabric is treated in our own bleachery by a special process which 
gives it a smooth uniform finish, increases its insulation value and 
mechanical strength. 

Uniform coatings of any desired thickness are obtained by treatment 
in our own specially designed towers. 


Irvington Insulation in silk, cotton or paper in punched form, washers, 
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tubing or odd shapes can be supplied to meet your requirements. 
Our increased facilities enable us to make prompt shipments of orders. 
Samples and data on request. 


Six Factors of Quality 


High Dielectric Strength 
Added protection for the same con- 
struction. 
High Resistance 
Leakage reduced to minimum. 
Flexibility 
The flexible nature of the material 
increases speed and efficiency of pro- 


duction without reduction of stand- 
ards. 


IRVINGTON 


Non-Hygroscopic 

Leakage attendant upon atmos- 
pheric changes eliminated. 
Heat Resisting 

Not affected by working tempera- 
tures. 
Chemically Neutral 


Does not affect and is not affected 
by impregnating compounds or var- 
nishes. 


PRODUCTS 


Oiled Silk, Varnished Paper, Black and }4Yellow Varnished 
Cambric, Flexible Varnished Tubing, Special Folded Paper 
for Coil Windings, Insulating Varnishes. 

Distributers: 


MITCHELL-RAND MFG. CO., New York City 


L. L. FLEIG & CO., Chicago 


ELECTRIC RAILWAY & MANUFACTURERS SUPPLY CO., San Francisco 
T. C. WHITE ELECTRICAL SUPPLY CO., St. Louis 
CONSUMERS RUBBER CO., Cleveland 









TRADE MARK 
Reg. U. S Pat. Off. 


IRVINGTON Viagswenies e INSULATOR @: 
Irvington, New Jersey. 


Established 1905 
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The New Edition of our Electrical , 
Conductor Handbook has just recently ? 
appeared. It contains new tables and Ps 
data which are of value to those in- o o 
terested in electrical transmission. oe Se 


Aa Sal SRS Grae 


The corner coupon, filled out and mail- Ki se 
ed to us, will bring you the Handbook o eo 
for your reference library. J Y 
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UNIT TYPE BUS BAR SUPPORT INSULATORS 


NIT-TYPE means that with these insulators and 
our complete line of fittings you can make up 
over 7,000 bus support combinations. It means that 
you can with standard stock parts meet any condition 


that may arise. 


“T°HERE are Unit-type bases for clamping to pipc, 

to I-beams, for bolting to flat surface, etc. ‘There 
are clamps for use with round bus, for flat bus held 
in either horizontal or vertical position. 


ITH Unit-type you can increase the capacity ot 

buses by placing more bars in position—or use a 
entirely different size. You can increase the voltage 
rating by adding unit insulators to the original as- 
sembly—see Fig. 6, page 6, DELTA-STAR Rul- 
letin 31. 


HE Unit-type idea is simple. Briefly stated, you 

take standard stock parts, screw them together in 
the form you wish—instead of using ordinary bus sup- 
ports designed for a single purpose. Begin now to use 
Unit-Type. 


Delta-Star Electric Company 


2433-59 Fulton St., Chicago, Ill. 


St. Louis, Mo., Railway Exchange Trust 
= a 59 Broadway 

ronto, Ont., 67 Yonge St. 4 ‘ ~ 
Indianapolis, 518 teoan Term. Bldg. Soc. Francaise Ohio Brass & Electric, 7 


Seattle, Wash., Hoge Building 


New York, N. Y., 25 Broad St. 
Boston, Mass., 76 Pearl St. 
Rochester, N. Y., E. & B. Building 
Syracuse, N. Y., City Bank Bldg. 
Buffalo, N. Y., 601 Ellicott Square 


DEL. 






‘STAR 


UNIT- TYPE INTERCHAN 


Philadelphia, Pa., 1333 Real Estate 


Denver, Colo., 1633 Tremont St. 
Pittsburgh, Pa., Union Arcade 


rue de Tilsitt, Paris, France. 
A/S Kraftoverforing, Kristiania, Norway. 


HIGH TENSION 
EQUIPMENT 


FN) 5 ey ee) 
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You should know more about the many advantages of 


S&C High Potential Fuses 


Write for complete data. 





SCHWEITZER 


4435 RAVENSWOOD AVENUE 
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25,000 Volt Type KC Fused Disconnecting Switch. 





Limited Space 


The Fused Switch shown is furnished for those installations 
where it is desired to install a combination Disconnecting Switch 
and Fuse Mounting, but where the space is so limited that the 
regular types cannot be used. As will be seen, the middle por- 
tion of the disconnecting blade is replaced by two pieces of 
Bakelized insulating material, and the fuse is mounted across 
this insulated gap so that the current is carried through the fuse. 
The fuse is mounted in regular fuse clips with the regular re- 
taining bales, so that no difficulty is encountered in the opening 
and closing of the blade. 


The great saving in space will be evident at once, the total space 
being only slightly more than half of that taken by a regular 
combination Fuse Mounting and Disconnecting Switch. This 
type is recommended only for indoor use, and can be furnished 
in any of the arrangements for front and back connection. 


District Offices 


Life Bldg. 


Toronto, Ont.—Traders Bank Bldg. 


CHICAGO. ILLINO 








Combination Fuse Mounting 
and Disconnect Switch for 


New York: 30 Church St.,.Room 432 
Boston: 88 Broad St., Room 910 
Minneapolis: 1124 Metropolitan Life Bldg, 
Denver: Denham Building 

Seattle: Hoge Building 

Los Angeles: 207 I. W. Hellman Bldg. 
Winnipeg, Man., Canada: 703 Confederation 
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The Correct Amount 


of Light 
in the Right Place 


Recent developments in the science of in- 
dustrial lighting have shown the value of 
carefully planned fixtures and installations. 
In many shops and factories general light- 
ing by means of ceiling fixtures must be sup- 
plemented by individual and local lights 
for each table, machine or workman. 


For this purpose the Anderson Reelite, the 
“Flexible” lighting unit has been de- 
veloped. It provides a light on a cord, 
which can be taken directly to the work, 
easily adjusted to any position, and which 
is certain to be put back out of harm’s way 
when the workman has finished with it. 


It is so easy to take the lamp wherever it 
may be needed, hang it right over the work, 
and then reel in the cord again that the 
lamp and cord are never left lying around. 


Reelite makes individual local lighting so 
convenient and so easily adapted to any re- 
quirement, that the problem of factory and 
shop lighting is readily solved by their in- 
stallation. A complete description of the 
original features of Reelite will be sent on 
request. 


Mnderson Electric 


and quip pment Co. 
154-160 Whiting Sz ono Ii. 
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Any standard shade or 
guard can be attached to 
the socket to meet indi- 
vidual requirements. 
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Aside from 100 other uses there are thousands of places where C-H 
Electric Space Heaters may be used—some proven uses are indicated 


Heating Officeand Charging Batteries 

“We have a 500 Volt D. C. line into our place 
of business and'several of the employes have cars 
which have storage batteries that need charging 
from time to time. Well, we got together and 
talked about harnessing the 500 Volt circuit. 
We had some C,H Space Heaterssothere is what 
we did:—By using five heaters we obtained five 
amperes. Added five more heaters hooked in 
multiple which gave us a little less than ten 
amperes. 

We found that by using the Space Heaters in 
this way we could kill two birds with one stone, 
i. e., heat the office and at the same time charge 
our batteries.” 


Electric Locomotives 
“We are using C-H Space Heaters to prevent 
moisture from getting in the motors and elec- 
trical wiring of our electric locomotives by placing 
six or more heaters on a rack under the loco- 
motives. The power is applied when the loco- 
motives are at rest in wet places in the tunnels.” 


Oil Switches 
“The oil switch inspector of a New England 
Power Co., had considerable trouble with con- 
densation of moisture in our switches of the 
110,000 volt type, until a C-H Heater was used 
to keep the temperature uniform.” 


Drying Out Transformer 
Cores and Motors 

‘‘An asbestos lined box made of sheet steel in 
which we will place about thirty Space Heaters 
preperly connected to switches so as to be able 
to get different heats, and so designed that when 
used with a small blower all the air passing 
through the box will pass over all the space heater 
surfaces. We anticipate using this air heater and 
blower for drying out transformer cores on the 
floor under canvas, large motors; and in fact, 
anywhere where a steady current of hot air (about 
90 degrees Cent.) is necessary.” 


High Tension Lighting Arresters 

“We have built houses over our 80,000 volt 
lightning arresters to protect them from freezing 
and were somewhat puzzled as how to heat the 
buildings until we thought of your Space Heaters. 
So we placed three in each house and these keep 
the solution from freezing and keep the arresters 
in operative condition.” 


Protection of Underground Motor 
and Generator Against Preci- 
pitation of Moisture 

“In several of our underground pumping 
stations the atmosphere is close to the dew point 
at all times. As the normal underground tem- 
perature is approximately 55 degrees Fahr., any 
slight change in ventilation in the winter fre- 
quently causes a considerable precipitation of 
moisture on everything in the pump station. 
In our two dampest pump stations we are using 
C-H Electric Space Heaters under the motor, 
there being a space of approximately three- 
quarters of an inch in height from the under 
surface of the motor frame to the top of the bed 
plate. This heater isin service at all times, and, 
when the motor is not running, it is covered with 
a box made of No. 22 gauge galvanized iron. 

Weare using a similar arrangement on some of 
our large underground motors. The C-H Space 
Heater is the only one we have with cross sec- 
tion small enough to go into the limited space 
under our centrifugal pump motors.” 

In Electrical Laboratory Work 

“In electrical engineering it is often necessary 
to determine temperature coefficient and heating 
effects on certain apparatus. With four C-H 
Heaters fairly distributed degrees of heat are 


obtainable. Thus substantial apparatus is 
obtained for this purpose at a minimum of 
expense. Since they are compact and stand 
rough handling they lend themselves well for 
laboratory work.” 


Transformer Rooms, Repair 
Shop, Lavatories 
“We use four Heaters in series on 440 volts, 
to heat our transformer rooms, repair shop, and 
lavatories. They make gogd heaters at a 
reasonable price.” ' 


Substation Heating 
“The United Illuminating Co.,"for whom I 
work, uses Space Heaters to make work in their 
substations comfortable.” 


Power House and Office Heating 

“For your information, we use quite a number 
of these Space Heaters for heating our power 
house, as well as our office uptown.” 


At the Gatun Hydro-Electric 
Station, Panama Canal 

“Space Heaters are used at the Gatun Hydro- 
Electric Station, Panama Canal, in the gener- 
ators whenever they are shut down, to maintain 
a temperature sufficient to prevent the insulation 
from absorbing moisture from the surrounding 
air. They are permanently mounted on the 
distance ring of the unit just under the armature 
winding, 10-500 watt units are used. The use 
of these heaters as above mentioned has proved 
very satisfactory.” 


Time Clock 


“One of these Space Heaters has proven its 
merits in a Cincinnati Time Recording Clock 
which was exposed to cold and damp weather.” 


Drying Telephone Switchboards, 
And Load Testing 

“T have used C-H Heaters successfully for 
drying out telephone switchboards. I find them 
very convenient also for providing artificial 
testing loads in blocks of 5 amperes.” 

Armature Test Work 

“T have a good and wide range of use for your 
Space Heaters, in an armature test arrangement 
connected to a rheostat face. This also gives 
the best range of current for general tests that 
I have found yet.” 


Resistor Capacity For 
Armature Testing 

“While in charge of a Motor Department, we 
had a large armature to rewind and trying to 
test it out found that our lamp banks did not 
have current capacity enough to give our Mils 
ammeter sufficient throw on the scales. So we 
rigged up six C-H Heaters in connection with one 

lamp bank and it did the trick O. K.” 

Temporary Resistor 
“At Sea Breeze, N. Y., while with a Con- 
struction Co., we had to wire for an air compressor 
connected with water system and when the outfit 
came it had a 110 volt single phase | H. P. motor 
and we had wired for a 220 volt motor as our 
instruction called for. As they wanted to use 
the water system at once we used two of your 
Heaters as temporary resistance and the motor 
ran for about five weeks in ‘this manner until a 
220 volt motor was sent out from the manu- 
facturer at which time we changed the motors 
and took out the heaters. It ran satisfactorily 
in every respect and the heaters were mounted 
direct to the wall with screws and on porcelain 

insulators with asbestos under them.” 


Emergency Resistors 


“IT have at various times had occasion to use 
C-H Space Heaters to my entire satisfaction 
I have used them both singly and in parallel for 


getting any desired value of current. Occasion 
often arises to use them in repairing broken down 
resistances and also for controlling the speed of 
motors. Their compact construction makes it 
possible to install them in emergency cases and 
also on permanent jobs and they have proven to 
be a great help to me.” 


Miscellaneous Applications in and 
About Electric Water Power Plants 


“We have found C-H Electric Heaters very 
useful installed in the cast iron tubes which house 
the floats operating our Head and Tail Race 
Gauges. Due to the severe climate here these 
floats would be frozen fast at times if it were not 
for electric heaters installed along the sides of the 
casing, which keeps the temperature above 
freezing point.” « « * * 


“C-H Electric Space Heaters placed in front 
of headgates keep the ice from forming, thus 
allowing the gates to be raised or lowered at any 
time during the winter.” 


* * * * 


“Space Heaters replace carbon lamps which we 
have been using in the past to keep the headgates 
at the intake of our electric power development 
at Chasm Falls, N. Y. from freezing up and the 
success we have had with the lamps has suggested 
the use of your Space Heaters for the same 
purpose. x ok ok x ' 


“We also will place one or two of these heaters 
in the opening at the top of the air-vent leading 
to our penstock to keep ice from forming, so that 
there will be no danger of the pipe collapsing in 
case of an obstruction to the water at the racks.” 


* * ” * 


“We have eleven air relief valve houses along 
our two and a half miles of penstock in which we 
use C-H Space Heaters to keep the valves from 
freezing.” 


Attached to Washing Machines 
“Attaching a C-H Electric Space Heater to my 
Laundryette electric washing machine keeps the 
water hot.” ke ok * 


_The new Booklet “Dictionary of 
Uses’’ C-H Electric Space Heaters” 
should be in your files. 


The Cutler-Hammer Mfg. Co. 


Works: 


MILWAUKEE and 
NEW YORK 


Offices: 
New York, Chicago, 
Boston, Philadelphia, 
Pittsburg, Cleveland, 
Cincinnati, Detroit, 
San Francisco, Los 
Angeles, Seattle, 
Birmingham. 











[o] 


If your Electri- 
cal Supply Jobber 
has no stock write 

to the Cutler-Hammer 

District Office nearest 
you for prompt attention 
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ELLIOTT 
EHRHART 


SURFACE CONDENSERS 


The Elliott Company designs and builds Condensers o! 
all types—Jet, Surface and Barometric—so that without 
partiality to any one type, Condensers can be furnished i 
which will be best suited to any plant conditions. / 
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When you are in the market for Condensers, let us tel! 
you about Elliott-Ehrhart Condensers. Literature will B 
be sent to anyone on request. 4 


ELLIOTT COMPANY 


Pittsburgh, Pa. 
GENERAL SALES OFFICES: JEANNETTE, PA. 
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—the split pump casing! 


A study of the enlarged view will reveal some very interesting 
developments in Surface Condenser design. 


The condensate and circulating pumps are both mounted on 
the same shaft. They occupy a minimum of space and may 
both be driven by the same turbine. The drive can be from 
either end of the shaft, so that in installations where space is 
limited, the turbine can be placed underneath Condenser shell. 
In installations where the heat balance favors a combination 
turbine and motor drive, the turbine can be located at one end 
of the pump shaft and the motor at the other. 


The split pump casing permits the pumps to be inspected and 
put back in operation in an hour or two instead of the usual 
day or two. Anyone who has had occasion to inspect a pump 
of solid case design will appreciate the advantages of this 
construction. 
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Distribution 
Boxes 


“apqit 





Five general styles of construction. Style “A” 
minimum exposure of interior fittings with only 
small cover to lift. Style ““B” conserves wall space. 
Style “C” shallow flat construction. Style “D” 
clamp on type without unit heads for tapping with- 
out cutting mains. Style “E’” for single conduc- 
tor cables, with unit cable heads. 


Any of the five styles can be equipped with any of 
seven types of links covering heavy duty, rapid 
manipulation and other elements affected by the 
class of service in which they are to be used. With 
this great flexibility of stock parts a box “made to | 
measure” for any definite service is only a matter ; 
of using the desired assembly. 





In addition to distribution boxes there are G & W 
Junction Boxes, Cut Out Boxes, Tap Boxes, Splice 
Boxes, Street Pillars and Special Boxes for all 
classes of underground service. 





Style “E” box type “LL” links It is not necessary to have to “get along” with 
“almost what you want,” consult G & W as you 
plan your work and get “exactly what you want.” 


G & W ELECTRIC SPECIALTY CoO. 


Manufacturers of Potheads, detachable and non-detachable; Switching and 
Distribution Boxes; Overhead and Underground Distribution Specialties 


7446 So. Chicago Ave., Chicago, III. 
Style “B” box type “UU” links, SALES REPRESENTATIVES IN THE LARGER CITIES 





DISTRIBUTION ENCINEERS | 


MANUFACTURERS OF DISTRIBUTION SPECIALTIES 
Aah lt =A ? 
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A Few Sizes of 


“Vitrohm” 


Resistor Units 


With Vitreous Enamelled Insulation, 
Are Shown Below 


Do You Want One—Free? 


Vitrohm, vitreous enamel completely seals the resistance 
element against corrosion or atmospheric disintegration. 
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If none of these units meet your requirements, tell us your problem 

—the experience of our engineering staff is at your disposal. 
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MOUNT VERNON 


Walter W. Gaskill—Boston 






. 2019A Westburg Engineering Co.—Chicago 
William Miller Tompkins——Philadelphia Electric Material Co.—San Francisco 
Sperry & Bittner—Pittsburgh Electrical Specialties Co.—Detroit 
Walter P. Ambos Co.—Cleveland Geo. W. Pieksen—St. Louis 











Heavy Service 
50 Amperes 
2500 Volts 
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Subway Types 


Oil Fuse Cutouts have successfully over- 
come two inherent weaknesses that other 
forms of underground primary protect- 
ive devices possess: namely, unreli- 
ability of enclosed fuses, and the length 
of time required in re-fusing. The Sub- 
way type is positive in its operation, 
reduces repair and shutdown costs, and 
can be re-fused in a few minutes time. 


These Cutouts have been subjected to 
the most severe tests. In one test, D & W 
opened 22,000 KVA, namely, 2,000 am- 
peres at 11,000 volts. Another at 1,000 
amperes at 2,500 volts submerged in 
Long Island Sound was given in which 
perfect results were obtained. 


The subway type of Oil Fuse Cutouts is 
made on the same principle as the Pole 
type used by Central Stations for many 
years. It is designed particularly for all 
underground work and is made in six 
sizes: 50, 100 and 200 amperes Standard 
and Heavy Service types at 2,500 volts. 


Subway types are carried in stock. 
Prices will be quoted 
upon request. 


Standard Service Standard Service 
50 Amperes 100 Amperes 
2500 Volts 2500 Volts 


OIL FUSE 
CUTOUTS 





ic Company 
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*Oil Fuse Cutouts have filled 
a long felt want in our under- 
ground construction work.’’ 

—The Flatbush Gas Company 














Standard Service 
200 Amperes 
2500 Volts 
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The simplicity of installing and ease of operating electric 
heating apparatus, are practical reasons for its increasing 
use in industry. 





Thousands of shoe machines are equipped 
with G-E Cartridge Units 


ODAY there are over 100,000 G-E Cartridge Units in daily oper- 

ation on shoe machines throughout this country. This is not a 

new application, but a tried and proven adaptation of miniature G-E 
heating units. 


On the machine as shown above the electric unit melts the wax, 
coats the thread and keeps the thread warm while passing through 
the machine. 


This application only serves to indicate what can be accomplished 
with modern uses of electric heating. Wherever localized heat is 
necessary, G-E Electric Units can be applied. 


There are thousands of other possible uses. Several are described 
in Bul'etin 69704. 


General@Electric 


1 Offi Sales Offices in 
<Seeneasttt Co mM P an y all large cities 39.63 
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When you put your 
money into KERITE 
you make an_invest- 
ment in service. You 
do more than buy con- 
ductors, insulation and 
protection. You obtain 
the best possible com- 
bination of the most 
desirable qualities in 

a permanent form. 
KERITE remains long 


,after the price is for- 
- gotten. 
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9 cents per joint 


is the cost of materials where 
OKONITE INSULATING 


and MANSON FRICTION 
Tapes are used. 


Their use imsures a perfect 
joint! 
Why experiment and waste 


high priced labor on inferior 
tapes? 


THE OKONITE COMPANY 
Incorporated 1884 PASSAIC, N. x 


Central Electric Co., Chicago, 
General Western Agents: 


Co., Cincinnati, O 
Philadelphia, Pa. 


oston, Mass. 
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F. D, Lawrence Electric 
Novelty Electric Co. 


Pettingell- Andrews Co., 


PEEPEDONNOENEE EDEL S TULLE 
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Rubber Covered Wires and Cables 
Lead Covered Wires and Cables 
High Tension Cables 
Automobile Cables 
Telephone Wires 

Lampcords (Silk and Cotton) 
Portable Cords (Silk and Cotton) 
Fire Alarm Cables 
Mining Machine Cables 


For 30 Years the Standard 
ubber and Insulated 


Wire Co. 


Factory and General Offices: 


Jonesboro, Indiana 


New Y 


Chicago Office: Thomas & Betts Co. 
210 So. Des Plaines St. 63 V 
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SIMPLEX HARD SERVICE CABLE 


FOR PORTABLE TOOLS AND LIGHTS 





Flexible asa lamp cord. Protected by a seine 

twine braid specially treated to withstand 

Recommended for portable tools 

and lights in machine shops, garages, ship- 

yards and on any engineering or construction 

work where conditions are severe and con- 
tinuous service is essential. 


Send for descriptive circular No. 6. 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 
201 DEVONSHIRE ST. BOSTON 
CHICAGO SAN FRANCISCO 
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or 


E For the first time in five years 
“ the larger Mines, Mills and Facto- 
ries of the United States find they 
can take time to do a systematic 
job of maintenance and repair on 


: their electrical equipment. This 
E situation is reflected in the adver- 
4 tising as well as the editorial pages 
F: of this issue of Electrical World. 
i Concerns which make material for 
/ electrical repairs are advertising 
F to the 6957 industrial electrical 
. engineers who subscribe in order 
L: to cash in on this large accumu- 
P ' lated volume of repair work. 


, The Electrical World 


Tenth Ave. at 36th Street 


FA New York 











W. G. ABBOTT, Jr. 


Research Engineer 
Processes Electrical 
Inventions Chemical _ 
Special Machinery Mechanical 


Laboratory, Wilton, N. H. 


THE ARNOLD CO. 


Engineers, Constructors 
Electrical—Civil—Mechanica] 


105 So. La Salle Street, Chicago 





WILLIAM A. BAEHR 


Consulting Engineer 


Gas and Electric Plants 
Design, Construction and Operation 
Valuations and Reports 


People’s Gas Building, Chicago 





BYLLFSBY 
ENGINEERING AND MANAGEMENT 
CORPORATION 
208 S. LaSalle Street 
New York 


Chicago 
Tacoma 


CARVER, MACOMBER & WEST 
INCORPORATED 


Reports—Appraisals—Design— 
Supervision of Construction 


261 Franklin St., Boston 


EDWARD J. CHENEY 
ENGINEER 
Public Utility Problems 


61 BROADWAY NEW YORK 
Telephone Bowling Green 2825 














E. W. CLARK & CO. 
MANAGEMENT CORPORATION 


ENGINEERS 


Power Plants, Electric Power Trans- 
mission and Industrial Applications. 


Huntington Bank Building. Columbu; Ohio, 


HUGH L. COOPER & CO. 


General Hydraulic Engineering, including 
the design, financing, construction and man- 
agement of hydro-electric power plants. 


101 Park Ave. New York 













DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Power Plants, Sub-Stations, Transmission 
Lines. Industrial Plants, Examinations and 
Reports, Valuations, Management of Public 
Utilities. 

611 Chestnut St., Philadelphia — 
New York City Chicago 
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ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 


Tests of Electrical Machinery. Apparatus and Sup- 
lies. Materials of Construction. Coal. Paper, etc. 
nspection of Material and Apparatus at Manu- 

factories. 


80th St. and East End Ave., New York 


ELECTRICAL METER TEST- 
ING LABORATORIES 


Rental, Installing, Maintaining, Testing, Repair- 
ing and Reading of All Makes of Electric Meters 


208 West 68th Street, New York 





Esselstyn, Murphy & Hanford 
Engineers and Architects 


Design and Supervision of Power or Heat- 
ing Plants. Appraisals, Reports on 
Poorly Operated Plants. Revamping of 
Antiquated Plants. 

810-910 Marquette Bldg. : 
Wayne and Congress Sts., Detroit 





EVERS & BALLMAN 
ENGINEERS 


Electrical—Illuminating—Mechanical 
Design of Mechanical and Electrical Apparatus 


Arcade Bldg., St. Louis, Mo. 


FARGO ENGINEERING CO. 
CONSULTING ENGINEERS 
Jackson, Michigan 
Hydro-Electric and Steam Power Plants 
Difficult Dam Foundations 


FORD, BACON & DAVIS 


Engineers 


115 Broadway 
New York 





FOWLE & CRAVATH 


Engineers 
Electrical—lIlluminating—Mechanica)] 
Monadnock Block 


Chicago 


Frank F. Fowle James R. Cravath 





Gannett, Seelye & Fleming, Inc. 
ENGINEERS 
Reports—Valuations—Design— Management —- 


Utilities—Industrials— Municipalities. 
Harrisburg, Pa. Erie, Pa. 
Memphis, Tenn. 


JAMES N. HATCH 


Consulting Engineer 
Designs, Estimates, Specifications and Reports on 
Engineering Structures, Self-supporting Stacks, Coal 
Handling Machinery, Intake Tunnels for Power 
Stations, Heavy and Complicated Foundations and 
Caissons 
Valuation, Appraisals and Financial Reports op 
Public Utility Properties s 
1590 Old Colony Building, Chicago 
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W. J. HUDDLE & CO. 


Consulting Engineers 


Valuations, Reports, and Rate Investiga- 
tions of Public Utility Properties 


1745 Conway Building, CHICAGO 





IVES & DAVIDSON 


ENGINEERS 
Construction—Management—Valuation 


PUBLIC UTILITY PROPERTIES 
Design—TRANSMISSION LINES—Build 
61 Broadway, New York 













C. E. KNOEPPEL & CO., INC. 
Industrial Engineers 


Our Service is constructive betterment applied to 
industrial plants, aimed to increase production, re- 
duce costs and improve industrial relations. 

Our position in our field warrants your consideration. 


“Knoeppel Organized Service’ 
52 Vanderbilt Ave. New York 


KREHBIEL COMPANY 


STEAM, ELECTRIC 
POWER PLANTS 


1712 Marquette Building 
Chicago, IIl. 


WILLIAM S. LEE 


Mem. Am. Soe. C. E. 
Mem. Am. Soc. M. E. 
Mem. Eng. Inst. Can. 
Fellow Am. Inst. E. E. 
Chief Engineer Southern Power Company 
CONSUL TING ENGINEER 
51] Fifth Ave., New York City 
Charlotte, North Carolina 


LESLIE-STEVENS CO. 


Incorporated. 


Power and Industrial Plants 
Reports—Design—Construction 


120 Broadway, New York 













E. S. LINCOLN, INC. 


Consulting Engineers 


Investigations. Appraisals. 
Hydro-Electric Development. 
Electrical Laboratory. Standardizatly 


534 Congress Street, Portland, Maine 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydri -electric Developments, Water Supply. 
Irrigztion, Drainage, Flood Control. 


New York City, Equitable Bldg., 120 Broadway 













YOUR CARD HERE 
will be read by men in need of 
electrical engineering services— 

a larger number of them than are 
reached by any other publication 
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Fred Ophuls, M. 


RESEARCH 








M. H. MERRILL & CO. 
@ENGINEERS 
Industrials—Utilities 
Appraisals Management 
Purchasing 


Designs Reports 


5) State Street Boston, Mass. 


W. E. MOORE & CO., ENG’RS. 
Pittsburgh, U.S. A. 


ELECTRIC FURNACE INSTALLATIONS 
Design and Supervision of 


Steam and Hydro-Electric Power Plants 
Heavy Industrial Power Application 





WM. G. MURRELL & CO. 


Efficiency Engineers 
Power Plant Equipment Designed, Recon- 
structed or Tested to Produce the Most 
Efficient Results. 
Steam, Refrigeration and Electrical Oil 
Burning Plants Designed and Constructed 


17 West 42nd St., New York 


N. J. NEALL 


_ Special Assistance to Executives of 
Electrical and Industrial Properties, on 
Plant Design, Purchase and Operation of 
Equipment, Negotiation of Power Contracts, 
Plant Economies and Improvements. 


12 PEARL STREET, BOSTON, MASS. 


THE OHIO UTILITIES ENGINEERING 
COMPANY 
CONSULTING ENGINEERS 
Engineering and Construction 
Lighting, Heating, Power, Surveys, Analyses, 
Sanitation 
District Heating Surveys a specialty 
806 Arcue Building Springfield, Ohio 











E, Halbert P. Hill, 
Vice-Pres. & Gen. Mer. 


res. 
J. Harold McCreery, M. E., Sec. & Treas. 


OPHULS, HILL & McCREERY 


Incorporated 
Engiveers 
Power Piants, Industrial Plants, Mechanical Re- 


frigeration, Ice Making, Reports, Specifications, 
Tests and Appraisals. 


112-114 West 42 


nd_ S&t., 






New York City 


PARSONS, KLAPP, BRINCKERHOFF 
& DOU;LAS 


Consulting Engineers 
General Engineering, Design, Construction, 
Operation, Traffic Surveys, Appraisals, 
Examinations and Reports 


Electro-Metallurgical Plants, Designed, Built and 


Operated 
84 Pine Street, New York 


GREENLEAF W. PICKARD 


Past-Pres. I, R. E. Fel. A. I. E. E 
Mem. A. S. M. E.., Ast. 3. & Soe 
Am. Electrochem. Soc., Am. Chem. Soc. ete. 


PATENT LITIGATION 
59 Dalton Road, Newton Centre, Mass. 


Your Card—Should appear in this directory regularly. 














W. EDGAR REED 


Consulting Engineer 
Designer of Electrical Machinery 
Estimates, Reports, Plans, Specifications 
and Supervision of Lighting, Railway, Indus- 
trial and power Installations. 


585 Union Arcade Bldg., Pittsburgh, Pa. 





REPUBLIC ENGINEERS 
INC. 


Consulting and Constructing Engineers 
Valuations, Reports, Investigations, 
Design, Construction, Management. 

60 Broadway, New York 
Youngstown, Ohio Cleveland, Ohio 





DWIGHT P. ROBINSON & CO. 


Incorporated 
Consolidated with 
Westinghouse, Church, Kerr, & Co., Inc. 
Design and Construction of 


Power Developments, Electric Railway Work, 


Industrial Plants 

125 East 46th Street, New York 
Chicago Pittsburgh Cleveland Dallas 
Youngstown Los Angeles 





SANDERSON & PORTER 


Engineers 


Reports, Designs, Construction, Management 
Hydro-Electric Developments. 
Railway, Light and Power Properties. 


Chicago New York San Francisco 


SARGENT & LUNDY 


Incorporated 


Mechanical and Electrical Engineers 


1412 Edison Bldg. 
72 West Adams St. 


Chicago, II. 


E. Y. SAYER 
ENGINEERING CORPORATION 


Specialize in 4 
The Design and Construction of 
Steam Power Plants and 
Water Power Developments | 
for Industrial and Mining Companies 
1328 Broadway, New York, N. Y. 
7 East Redwood St., Baltimore, Md. 





SCOFIELD ENGINEERING CO. 


Consulting Engineers 


Power Stations 


Gas Works 
Hydraulic Developments 


Electric Railway 


Philadelphia 


C. E. SMITH & COMPANY 
CONSULTING ENGINEERS 


Investigations, Reports, Appraisals, Expert 
Testimony. Bridge and Structural Work, Elec- 
trification. Foundations. Docks, Water Supply. 
River and Flood Protection. Drainage and 
Sanitation. Power Plants. 

2065-75 Railway Exchange, St. Louis 
Chicago Kansas City 





Professional Cards—lIn this paper offer the highest type of publicity available for 
the services of professional men and concerns in the Electrical Industry. 








If it is not there now, write for rates. 


STONE & WEBSTER 


Incorporated 
DESIGN and CONSTRUCT 
Steam Power Stations 
Water Power Developments 
Transmission Lines Substations 
Gas Plants 


New York Boston 


Chicago 









WILLIAM S. TURNER, M. S. 


Consulting, Civil and Electrical Engineer 
Member A. S. C. E. Fellow A. I. E. E. 
Public Utility and Industrial Properties 
Investigations, Appraisals, Physical. and 
Financial Repo oth, Tieden, Construction, 
Purchasing and Management. ‘ 
Experience in ‘ Australasia and the Orient 
1006 Spalding Bldg. Portland, Oregon 








VIELE, BLACKWELL & BUCK 


ENGINEERS 
DESIGNS AND CONSTRUCTION 


Hydroelectric and Steam 
Power Plants 
Transmission Systems 
Industrial Plants 
Reports Appraisals 


49 WALL STREET 
























NEW YORE 





HUGH E. WEIGHTMAN 
ENGINEER 


Design, Purchasing, Construction, Supervision 
Special Studies 
Room 406, Morris Plan Bank Bldg. 
21 N. LaSalle St., Chicago, Ill. 















THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers-Constructors 
Industrial Plants, Buildings, Steam 
Power Plants, Water Powers, Gas 
Plants, Steam and Electric Railroads, 
Transmission Systems. 
43 Exchange Place, New York. 


GARDNER 5S. WILLIAMS } 


Consulting Engineer 


Water Power and Electrical Developments 
Reports, Designs, Specifications, Surveys 
Superintendence, Estimates, Appraisals 


Cornwell Building, Ann Arbor, Mich. 


J. G. WRAY & CO. 
ENGINEERS 
J. G. Wray Cyrus G. Eill 
Fellow A. I. E. E. 
UTILITIES AND INDUSTRIAL PROPERTIES 
Appraisals Organization Estimates 
Rate Surveys Construction Plans 


Financial Investigations Management 
1217 First National Bank Bldg., Chicago 


Over 25,000 have an op- 
portunity of seeing these 
cards every week. 
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3 AMERICA’S MARKET FOR E 
3 “ ‘ E 
: Would you buy a second hand machine at any price : 
= e s 
If you knew it to be as good as new? : 
Our customers know that we have the stocks, that we can give immediate deliveries and that we can be relied on. = 
3 Every machine we offer has been thoroughly overhauled—is practically new—and can be depended on to operate satisfactorily in your = 
= service. If it fails to do so we will refund your money at any time within 30 days after delivery of the machine. = 
We have just received four large purchases of motors bought at Public Auction and Private Sale from the United States Salvage Board, = 
Chicago; General Motors Co., Muncie Division, Muncie, Ind.; Root & Van der Voort Mfg. Co., Moline, Ill.; The Newton Co., Milwaukee, = ’ 
= Wis. Just the sizes most in demand at present and impossible to get from the manufacturers for months to come. Send for —\ s c 
= Monthly Bargain Sheet showing complete stock with latest net prices. = re 
= i é 
= = i 
= Revolving Field, 3-Ph. 60-Cy. 1 6 Fairbanks-Morse, MP.. 1400 | 3-Phase, 60-Cycle Motors 1 30 Gen. Elec., type KT- = ’ 
Generators 1 6 teas Chaaneshe sheen 220 or 440 Volt Gee eeeee Wh... cs 1200 = Ps 
Kva Speed interpole. | ‘ 1050; 8 % Western Electric (G.E.) 1 30 Western Elec., (GE) = % 
3 1 50 pe ygth big of 2300- 1 7} Crocker-Wheeler, form 1 1 ee ral Fl sche tae = Fain eee S, 1S * 
= volt, revolyv. fleld ‘ 1200 a 4 on 1650 | reneral f, ectric, type : 2 30 Gen. Elec., type KT... 900 = 
3 1 50 Gen. Elec. TRE, 240 or 1 7. Seustevant. 1? tye Bd KT-112, form CC... . 1800 2 » tyD — ie 
480-volt, direct con. to 4 Het a RP 4. . 3 1 General Electric, type | | 30 Gen, Elec., (type I-8- . & Ef 
a New York Safety engine 300 1 orm 1, comp., In 545-1090 KT-112, form C..... 1200 30),form K,2300v.... 900 = 
55 Westinghouse, 2200-v., pole. . 40-10% 1 1 Westinghouse, type | 1 30 western Elec. (G. E) a 
Alternator, direct con- 1 7% Gen. Elec, MP, type CSA,.............-.. 1140 | ; type MT, (frame 342) = BS 
nected to 9 x 12-in. Mc- CR variable speed, 500-1000 i 1 oan. oy A abt So 900 A a 46 v.Gipting. 720° Z ee 
Iewen horizontal, tan- _— . > . ; 2 ren, E : - | ’ . eee = Ye 
dem compound auto- : RO form Acii ‘sunt, eae seree e?.; « - OTe 0 ie type = 
matic, self-oiling steam interpole ; eo ee ak beere sias | 3) ll type—heavy - 2 
engine , 257 ; : ° ‘. os Re on sans os Kos 0% 5 
2 60 Electric Machinery, re- : 1 10  Fairbanks- Morse, tyre 7 2 Gen. Elec., type KT- at y) ” = 
volving field, 2300-volt 900 CP, shunt, interpole... 1425 730,form C... .. 1200 35 Gen. Elec. type KT- 2 4 
: 1 75 Ridgeway, type ATB, 1 10 Roth, MP soo} 2 2 _ Imperial,typeSc... 1200 332, form B.......... 1200 = > 
2 seven i Anernater, 1 15 Sturtevant, MP, form P 975 ; ptm te vee? 1120] 1 40 og an, type KT- fone 5 oF 
3 direct connec 0 13x - 75 d yen. Elec., type - 336, form B.......... : = 7 
3 12-In, Ridgeway steam | | 42 Gem? M B00 730, form C 2c S000) 5 5 Gen Mime, dns eO> = a 
= o, engine. 300 | 1 15 Westinghouse,MP 650| 5 3  Hooart, new (ball bear- 322. form B 1200 = Ps 
= 1 75 Gen. Elec. ATB, form 1 20 Fairbanks-Morse,’ type ng).... eee i sformB.......... = ¥ 
= FB. 2300-volt, revolv "GP, comp., interpole 900 3 Westinghouse,typeCS 1730} 2 50 Gen. Elec, type KT- = P 
3 1 10 = tin hice 110 900 | 1 20 Grocker-Wheeler. MP, 775 3 Gen. Elec., type KT- Oe Sree 1200 3 RS 
a ©  So00-volt revolv. fela. 900| | 20 National, MP,type NL 731, form C....... 1200 | 2 50 Western Elec. (G_F.), z § 
1 100 W estingnouse, 2200-volt comp. 625 : pegs = 3 oe tyr KT . fee iY (frame 343), 1200 = ® 
revolv. ficld........... 900] 1 20 Western Electric, type ne ae o ‘ae. aes ee 3 
100 Western Eiec. (G. E.), ELC, shunt, interpole 600| , od 60,formC....... ‘ 1 50 Gen. Elec., type KT- E be 
type TRB, 220-volt >) 2 20 Westinghouse, type SK a: pie sg oon 346,form B.......... 900 a 
100 Ft. Wayne “Wood,” (frame -L) interpole 2 Cllance......... - 2o0U = y Slec 1.E E oF 
type TRB, 2300-volt 900 variable speed 750-1500| | 5 Westinghouse, typeCS 1735 | 50 wea five.. ¢- =). = 
1 200 Gen. Elec., type ATI, | 1 20 Jenney, MP 575] 3 5 Gen. Elec. type KT- | double shaft extension 900 £ : 
form B, 2300-volt 600| 1 25 Crocker-Wheeler, MP, . 180,formC....... 1200 a ; : E 3 
= 1 300 Westinghouse, 220-volt form I 750 l 5 Ideal,type A..... 1150 1 50 Allis-C halmers, type = Fe 
= (3-beuring)......... 514] 1 25 Western Electric, MP, 2 5 Wagner,type 1I3TBP.. 1140 ANY, slip-ring, new, = = 
= type 4P, comp. (hexa- l 5 Westinghouse, type CS 675 constant speed........ 865 3 e 
= gon fram e) 600 | 2 7 Gen. Elec., type KT- 2 5&0 yen. Elec Type KT = 
3 1 25 General Electric, type | (eee ee . 1800 form B. (frame 365) . Hh 600 = 
= 25@-volt, D.C. Generators | CO, form E, series, | 1 7% Wagner, type BP, : ‘ = 
= 1 2 Willey, MP 1400 crane motor 570 | Model l4T. .... 1720 1 60 in neh nia tanee eSore- es 1200 = 
= 1 iB aaa MP 900| 2 2? Sorages Lunes. Soa 78 7% Gen. Elec., type KT- 2 60 Western Flec. (G. E.) = 
5 1 25 Ft. Wayne, 6-pole, type —_ | 1 30 cope SF. ee ae $30 181, form C....... tis 1200 | type KT-343,formB.. 1200 = 
= Mi ee _— 3¢ Milwaukee, MP, type ‘% 1 7% Wagner, type 14VBP, 1140] , , 7 ‘ = 
= on 2 | 1 30 Westinghouse, MP, type na 7% Western Electric (G.E.) |; 2 60 Western Fiec., (G. E.) = 
. 2 & “ ye he M 575 | ‘ “3 type I, form K... 720 type KT-346,formB.. 900 & ‘ 
= e 3 BU na 2 35 ; : 3 pe ) ; Elec pe KT- be . = 4 
3 1 75 Northern, 6-pole 1 35 a ty b 6-pole, type 1100} 2 1 e.. saat type KT isoo| 1 “5 Gen. Elec., type I, form = ey 
a 1100 Milwaukee, 6-pole 35 is-Chs 925| . FOE « POEEM ND « 100 «os me Merce tcc tues sons ts 1800 = bis 
\ 1 35 Allis-Chalmers, MP 92 > 10 Gen. Elec., type KT- i = Fa 
3 2 125 Allis-Chalmers, MP i 35 Crocker-Wheeler, MP. 700 2 ea eet 1900 1 75 Gen. Elec eype = as 
= 1150 General Electric, type (ah; 1 oe. ae lis |. Eee form M, 230 v., slip- E 
z Somme — a * = Elec. “ype, — . 302, form B. roe bs aka 1200 WS <2 pn < ceaneamnes ee a 
= ee ; = form B, comp., inter- 1 10 Gen. Eleec., type KT- | s te Mec = k 
2? pole, variable speed, 302, form B w S 900| 2 100 pram Elec., type I, 1800 = : 
Ss with compound eae ie 1 10 Western on me G. B, . 1 100 Sa ae eres, CRS 1200 = 
= -v » G s . 319-500 | type KT -312,,ormC. 00 | p BOO Figs oa nnnrcance 2 & 
3 500 to 550-volt, D.C. Generators —— Fairbanks-Morse, MP, __ | 2 10 Wagner, type 19TB, Se eee ae ee E 
= 1 100 General Elec., 6-pole, comp. ao new on wide 600 a form K, 550 v . 495 = 
= comp., type MP, form 1 40 Northern, MP, comp ; 650 te eg Western Eilec., (G.E,), ° pesene = ; 
= H 600 | 40 Western Electric, MP, caanll type KT -182, form C. 1800 = ; 
1 160 It. Wayne, 6-pole, type type E 625 | id Gen : Elec., type KT- seid = 
MPL, frame IF, comp., i 40 National, MP t NEL 550} jt . | Saaerr 200 = 
3-bearing 550 1 AS snieitieeteenee ae la 15 Wagner, type 17TBP. 1120 | = 
°50 General Electric, 6-pole, __ ~~ oo Pere ’ g50| 1 15 Otts............., . 900 | New Slow Speed, Type RC, General = 
type MP, form A 450 omp ° oe’) 1 15 Gen. Elec., typeI. for Bie ateke: §).0) RA te le M = : 
1 50 National , MP, type NL 750 | M, 220 v., flores. tlectric, D.C. In ssi e Motors, = % 
2 50 Crocker-Wheeler, MP, 570! 4 variable epeed....... 900 at a Bargain y = 3 
, . : : , 3 Wagner, type 19TBP, 850 Hp Speed = Pa 
220-Voit, D.C. Motors , 2 50 Westinghouse, MP, ce 3 13 Waaner, ‘type BP, | ; 5 ; : 2 a 
Hp Speed type S, No. 12.......- 525 Model 19T.......... 600 | 11 \% 110-volt 850 = a 
2 1 General Electric, type 1 50 Westinchouse, MP 2 15 Otlg......... eee eee 600 | 7 \% 220-volt 850 3 Fs 
co , 1275 type M tees 450; 3 15 pam: type a és 600! . 1 Pails 850 = F 
Browning, series, full r ahs rq| 2 15 urke, type IM, (d- > suVOn a = ¢ 
; load speed . ; ; 1100 5 Alllis~Chalmers, MP. oo” bearing for ceiling sus- 17 1 229-volt 850 = H 
1 1 Peerless, interpole, vari- 74 rocker-W heeler, MP, ae pension only). ...... 600) 7 13 110-volkt 850 = EB 
able speed 440-900 type D 550 1 20 Western Elec, (G. E,), ; . 4 rar eo e: = Ee 
1 2 Imperial, interpole 1800 1 75 Burke 6-pole, comp., ; type KT-312 , form B. 1200| 8 1% 220-voli 850 & i 
1 2 Northern, MP 165 interpole ie 375| 6 20 Gen. Elec, type KT- | 6 2  110-yolt 850 £ FS 
1 2 Northern, MP, series ha \llis-Chal 3MP 995 322,form B....... 1200 6 ® 22.volt 880 & E 
s (intermitt ent duty), 3 ‘oO is-Chaimerfs,! ° 329 | l 20 Gen. Klec, tyre Pr. . ) 2 220-volki oI = Bi 
= crane motor SOC 1 90 Western Elec., 6-pole 525) , 322 form B, slip-tn.,.. 1200 | 8s 3 110-volt 850 £ < 
= 1 3 General Electric, type 1 90 General Elec. type CL, | 1 20  Allis-Chalmers, type 1160 | 8 3  220-volt 850 z 
é RC, eee A-35, shunt, 1700 ; 6-pole, shunt, vuriable 475-600 | 5 20 ois RE aee seas 3A 900 E F 
*rpoie . ‘ a - - § es: . Pose 8 © 4 
5 ! Northern, MP, comp 600 | 1 90 Northern, 6-pole,comp — 450 | 2 20 Western Elec. (G.E.), | 4 E % 
= 1 5 Fairbanks-Morse,MP.. 1150 | 100 Crocker-Wheeler, MP, j type KT-326, form B.. = 900 | E z 
& 2 \5 Gen Elec, MP typeC E 1100 type D ship 660| 1 20 Western Elec. (G. E), E 
°1 5  Crocker-W heeler, MP, : : : : type MT-326, form B, E i 
oe ‘ 1 120 Milwaukee, 6-pole, 480 220 v., new, slip-ring. 900 E 
type D 980 : 220 v., v, I x = ie 
2 »  Crocker-Wheeler, form 1 125 Westinghouse, type SK, | 1 20 Wagner,typel19TBP.. 850 REGORY, = 
I 980 comp., interpole 480 | 3 25 Gen. Elec. type KT- | ELECTRIc = s 
= 5 National, MP, type NL 950 3 150 Allis-Chalmers MP 650 | i 326, form B te . 1200 / co. = A 
=- i 5 Western Elec., MP, type | . . , — - ° 1 25 Wagner, type 19 TBP 1140 CHICAGO, ILLINOIS E $ 
3 4P 900} 1 200 Gen. Elec., type MPL, 2 Gen. Fiec., type KT- = ; 
1 } Watson, MP, type form G, 6-pole,comp., | 983. form B...... 900 E 
AW3B five aes 850 interpole : 500! 3 25 #$Wagner, type 22 TBP. 850 E Fi 


AAMUUTENETAATEEEDATASESNAAASECEOSUDESSUCNSTOEUENON IID 





Mt Tc I SL A ll 







DECEMBER 25, 1920 
Blectrical World 


~ 
eo 





SOUDEEDUUUUPOTEAUEUEEUDAEOTAEPOUEUAEEEAGESOOE CUETO U OPE O AHO UDEUSDLTOAAEDEAADEDEUGDASDOOAAUAEDUDAASDDADOEOOGUDSDLAODEDUOUCOEOUAEVOOOUASEOAERAOAAREEEOGOSEDOQONOEEODUODDDOOUOUORDSUOUSREODONGEEDOUOEOUDOAUOAEDOAODEOODONSGEQOUUDOCUOCEDSOONCEDOUGESOOUONOEDOOOSESDOOUSEOOOOOEEHCOoeesOOUS0ENDUORELDOSOSEDOONDESDOOOASSASOENSSDOASSEIES 


MACHINERY IN STOCK FOR 
IMMEDIATE SHIPMENT 


125-VOLT DIRECT CURRENT ROTARY CONVERTERS 500-VOLT D. C. MOTORS 
DIRECT CONNECTED UNITS | 1—300-kw. Westinghouse, 600-volt, DC., | 3—65-hp. General Electric, 550-r.p.m. 
| 


370-volt, A.C., 3-phase, 60-cycle, 600- 1—30-hp. General Electric, 1025-r.p.m. 


2—200-kw. Allis-Chalmers, 1°25 volt, com- r.p.m 1—?0-h 2 
i : Soniiama os ‘p.m. — p. Bullock, 925-r.p.m 
4 pound wound, 100-1 ‘Dm. Generators, 1—200-kw. Westinghouse, 575-volt, D.C., 1—j0-hp. Westinghouse, P3500 rp.m. 
a each direct connected to 22 x 36 Allis- 370-volt, A.C.. 3-phase, 60 cycle, 720- 
f Chalmers, heavy duty, double eccentric | rpm. | : ' TRANSFORMERS—60-CYCLE 
Corliss engine. | 2..3ROkew Wastine —— > ‘ i oe 
1—125-kw. Westinghouse, 110-volt, 250- | 150-kw. estinghouse. S phase, 1—7500 kva. Westg. 44000/22000 to 


185-volt, A.C., 250-volt, DC. 720- 13500 y. 


r.p.m, Generator, direct connected to 11 r.p.m, 3—2000 kva. GE. 66000 to 6600/13200/ 


and 18 x 16 Ball and Wood non-con- 





E 

3 

E 

= 

= 

z 

= 

z 22000Y y. z 
: densing Engine. 550-VOLT GENERATORS ; 2 ; 99 = 
7 1—60-kw. G. E., 118/120-volt. compound | 1—230-kw. Westinghouse, 6-pole, 450- 3—' 2000 kva. G.E. 66000 to 2200/4000Y 3 
wound, 280- rp. m. Generator, direct con- r.p.m. as 9° : = 

—- to 12% x 14 Watertown hori- | 1—100- kw. Westinghouse, 6-pole, 650- 150 Tibi0 (3800. W.secy. 2p soe a 

zontal engine. r.p.m. __7% 2000 = 

~<a G. > aot 200-7 p.m. 2—100-kw. Westinghouse, 720-r.p.m. 6800 ak wkaisachaniimameckite ” = 

: yenerator, direct connected to -hp.  - =e 2: 3200 v = 

Payne engine. 250-VOLT GENERATORS 3—500 ere. CE. {3200/8600 to 2300 vy. 2 

r 1—30-kw. Sturtevant, 125-volt, 325-r.p.m., 1—400-kw. Allis-Chalmers, 415-r.p.m. 3—400 kva. Allis Chalmers 6600 to 440 = 

F 6-pole Generator, direct connected to 1—300-kw. Sprague. 470-r.p.m., 3-bearing. ~ : . , = 

FE 9 x 9 Sturtevant vertical engine. 1—150-kw. G. E., 450-r.p.m 3—200- uve: Gen. Elec., 2200-volt prim, = 
i 1—30-kw. Westinghouse, 110-volt, 325- 370 se : = 

7 r.p.m. Generator, direct connected to 10 125-VOLT GENERATORS 3—150- Poa %G. E., 6600-volt prim., 120/240 = 

x 10 Harrisburg engine. ‘ 1—200-kw. Westinghouse, 365-r.p.m. eecy. = 

a 1—17%-kw. Westinghouse, 125-volt, 375- 1—200-kw. Bullock, 300-r.p.m., 3-bearing 6—110-kw. G. E., 14500/13050-volt prim. = 
RK r.p.m. Generator, direct connected to 9 type. ; 430/286/143 secy. r 2 
. in. Sturtevant engine. ee: Pelee Bie e 6—100-ew. Gen. Elec., 6600/5740-2760/ z 
ne oo - ° 2s se, wx -r.p. . "4 Vv. = 
bs 250-VOLT DIRECT CURRENT 125-VOLT D. C. MOTORS 3—100-kva. G. E.. 6600 prim., 605/504 = 
DIRECT CONNECTED UNITS 1—90-hp. General Electric CL, 500-rpm. | 3 J00-kw.. G. E.. 9200-volt prim.. 2300 : 
a 1—350-kw. Westinghouse, 125/250-volt. 3- ame bP. ant te a ee 2 secy. Sere Ee cae = 
+) wire, 130-r.p.m. Generator, direct con- —15-hp. General Electric, CE, 690-r.p.m. = 
Re nected to 26 x 30 Porter Allen engine. | 1—10-hp. Westinghouse, 1325-r.p.m. TRANSFORMERS—25-C YCLE = 
\ 1—125-kw. Westinghouse, 280-r.p.m., com- 6—500 kva. G.E. 13200 to 480 volts. = 
bY pound wound, 3-wire type Generator, 250-VOLT D. Cc. MOTORS | 38—200-kw. Air Blast. 6450/170-volt. = 
be direct Sommected to 14 and 24 x 14 | 1—20-bp. Gen, Elec. Crane Motor, 490- | 3—200-kva. Westg. 16500-volt prim., 460 E 
ma, estin se en } ‘p.m. secy. = 
4 2—60-kw. Crocker-Wheeler, 275-r.p.m. Gen- 1—40-hp. Gen Elec., 900-r.p.m. 3—185-kva. G. E., 2300-volt prim., 430 = 
¥ erators, direct connected to 13 x 12 1—35-hp. Bullock, 1175-r.p.m. secy. 3 
aa Buffalo Forge horizontal engines. | 1—30-hp. Diehl, 725-r.p.m. 6—60-kw. Westg. 13200-volt prim., 400 2 
2D 2—50-kw. Westinghouse, 300-r.p.m. Gen- 1—15-hp. Gen. Elec., type CE, 1100-r.p.m. secy. = 
a] erator, direct connected to 11 and 19 1—15-hp. Allis-Chal., 1250-r.p.m. | 2—50-kw. Gen. Elec., 10500/9500 prim., 2 
5 x 10 Westinghouse engine, 3 wire type. 1—7%-hp. C. & C., 1330-r.p.m. 2500 secy. 3 
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ARCHER & BALDWIN, Inc., 114-118 Liberty Street, New York City 


TELEPHONE, 4337-4338 RECTOR 
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MILLER-OWEN ELECTRIC CO., Inc., ASGNSEGLtLEvVARD. PITTSBURGH, PENNA. 


We cordially invite inspection of our new Warehouse, Salesroom and Shop 
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a - 66 HONEST y REBUII T 99 The “Know How” —That “Mental Attitude” acquired thru = 
5 L years of honest endeavor and representation makes for “High 2 
: = ELECTRIC L M CHINERY Grade Product and Intelligent Service.” 2 
b Se . * = 
:: : A A Your “Confidence” in our organization will not be misplaced. = 
= SPECIAL OFFERINGS | DIRECT CURRENT GENERATORS ALTERNATING CURRENT MOTORS = 
; = 4 — 250-kw., 250-volt, Gen. Elec., speed 600. 2—1000-hp. Gen. Elec., 25-cy., slip ring, speed 00 = 
: = 200-kw., 3-ph. or 2-ph., 60-cy., 440/220-volt 200-kw., 250-volt Northern, speed 385. 400-hp. Westghse., 60-cy., slip ring, speed 450. = 
P = Westghse. Rev. Field, 200-r.p.m. Generator, 200-kw., 250-volt Triumph, speed 500. 300-hp. Gen. Elec., 60-cy., slip ring, speed 580. = 
BS = direct conn., 20 x 21-in., 4-valve Horizontal 150-kw., 250-volt National, speed 575. 250-hp. Gen. Elec., 60-cy., slip ring, speed 580. = 
Ry = Side Crank Auto Steam E ngine splash 2—125-k w., 125-v olt Allis-Chal., speed 750. 225-hp. Gen. Elec., 60-cy., slip ring, speed 575. 
ve = lubri oe coahieet a full 110-kw., 250-volt Westghse., speed 675. 200-hp. Westghse., 60-cy., slip ring, speed 600. = 
sf 3 ubricating type, 5 years’ service, carefully | 100-kw.; 250-volt Allis-Chal., speed 550. 150-hp. Gen. Elec., 60 cy., Form L, speed 720. = 
a = maintained. In first-class condition. 100-kw., 500-volt Western, speed 650. 150-hp. Gen. Elec., 25-cy., slip ring, speed 375. = 
Pe = an a r 75-kw., 250-volt Crocker-Wheeler, speed 1150. 100-hp. Burke, 60-cy., slip ring, speed 720. = 
iM = 250-kw., 250-volt, D.C. Gen'l Electric, type 50-kw., 250-volt Western, speed 780. 75-hp. Burke, 60-cy., slip ring, speed 720. = 
C2 3 D.L.C., compound Interpole, 600-r.p.m., 40-kw., 125-volt Western, speed 1150. 52-hp. Gen. Elec., 25-cy., slip ring, speed 690. = 
, = 3-bearing, belt-driven Generator, 40-deg. 37}-kw., 250-volt_Crocker-Wheeler, speed 900. 50-hp, Westghse., 60-cy., slip ring, speed 690. = 
a machine. Condition like new 25-kw., 500-volt Western, speed 13 50. 37-hp. Gen. Elec., 25-cy., slip ring, speed 690. = 
; 3 ’ ’ 300-kw.. 575-volt Gen. Elec., dir. conn. Erie Ball ake. Westghae 4 60-cy . slip ring, specd 690. = 
i = ‘ * team Engine. 50-hp. Westghse., 25-cy., sq. cage, speed 360. = 
Pd = 200-kw., 250-volt, a L. Nod gag eee. 300-kw., 250-volt Western Elec., dir. conn. Quincy | 300-hp. Westghse., 60-cy | sq. cage, speed 600. = 
bY = oman Interpole, 3-p 0-cy., 2: vol Auto Steam Engine 200-hp. Westghse., 60-cy., sq. cage, speed 600. = 
a = Motor Generator Set, complete with DC. 200-kw., 500-volt Ridgway, dir, conn. Ridgway, { 200-hp. Westghse., 25-cy., sq. cage, speed 500. = 
: = Switchboard. ‘Elegant condition.” 21x 22-in. Steam Engine. _ ‘ 200-hp. Westghs*., 60-cy., sq. cage, speed 1140. = 
: = ; 200-kw., 250-volt Westghse., dir. conn. Erie Ball 150-hp. Gen. Elec., 60-cy., sq. cage, speed 600. = 
e = —250-kw., 250-volt, D.C. Ridgway, 175-r.p.m. Steam Engine. 108-hp. Allis. 60-cy., sq. cage, speed 1750. = 
% a Generators, direct conn., 17 and 30 x 24, ee. ae Elec., dir. conn. Harrisburg 19 ae Sn cage, speed — aa. « = 
R = .) , si ’ a b v p. Gen. Elec y., 8q. cage, speed 720. = 
; = Ridgway | Cc vous eet jt-valve, side — 100-kw., 250-volt Westghse., dir, conn. Skinner 75-hp. Westghse., 60-cy.. sq. cage, speed 690. = 
= = uto Steam ngines years. Steam Engine. _ : 6—50-hp. Westghse., 60-cy., sq. cage, speed 850. = 
3 = Like new. 7k ‘ sap vot Westghse., dir. conn. Erie Ball 50-hp. Western, oo-ey., sq.cage, speed 1200. = = 
Ss = & teed : . ° Steam Engine 3f . Westghse., 60 -cy., sq. cage, speec . 
ie 2 250-kw., 125/250-volt, D C., Allis-Chalmers, 50-kw., 250-volt Crocker-Wheeler, dir. conn. 35-hp. Gen Flee, 25-cy., sq axis. speed 500. = 
Bi = 750-r.p.m., 3-ph., 25-cy., 2300-volt syn- Harrisburg-Fleming Engine. : 35-hp. Western, 25-cy.. sq. cage, speed 750. E 
Pa = chronous Motor Generator Set and Switch- SO ee Wayne, dir. conn, Sturte- 6—25-hp. Westghse.. 60-cy., sq. cage. speed 1200. Ee 
ni = 7 ’ 9 > "g engine. = 
4 3 boards. 25-kw., 250-volt Westghse., dir. conn. Erie Ball MOTOR DRIVEN PUMPS = 
e S 200-kw., 250-volt, D.C., Allis-Chalmers, 750- Steam Engine. $-in. Leo-Comtaney Split Case Turbo Pump, with = 
4 = r.p.m., 3-ph., 25-cy., 2300-volt Rotary ; ! aa-C > Split Case.2-stage Turbo Pu e 
a = Transformers and Switchboards. MOTOR GENERATOR SETS ee ae it Case,2-stage Turbo Pump = 
ae = fr Or /9OF 7 . , -j 4 3 ‘ase V > = 
E = ? 00-kw., 125/250-volt, D.C., 3-ph., 60-cy., 6600- 8-in. Worthington Split Case Volute Pump, with 
3 = 300-kw., 3-ph., 25-cy., 2300-volt Allis-Chalmers, r volt, A.C. Gen. Elec. Synch Motor Generator motor to suit. 2 
ie s 167-r.p.m., with 20 and 34 x 18 Harrisburg 300-kw., 275-volt, D.C., 3-ph., 25-cy., 2300-volt, 8 x 10-in. Gould Vert. Triplex, with 25-hp., 3-ph., = 
he = Fleming Cross Comp’d Engine, Exciter and A.C., Gen. Elec. Synch Motor Generator. : 60-cy., 220-volt, G. E. Motor. = 
#] = Ss 200-kw., 500-volt, D.C., 3-ph., 60-cy., 2300-volt, = 
4 = wicchboards. A.C. Allis-Chalmers Synch. Motor Generator | MISCELLANEOUS E 
d = 100-hp., 2300-volt, D.C., General Electric, 150-kw., 250-volt, D.C., 3-ph., 60-cy., 2300-volt | 2—2}-kva., l-ph., 60-cy., 110-volt Crocker-Wheeler = 
‘ = 290-r.p.m., 2-bearing, self-contained, 30- A.C. Gen. Elec., Synch. Motor Generator | 1800-r.p.m. Generators. = 
‘ = t p.m., M a g. § , re 100-kw., 275-volt, D.C., 3-ph., 60-cy., 2300-volt | 4—15-kw., 3-ph., 60-cy., 220-volt Gen. Elec., 1800- s 
5 = deg. Shunt Motors. A.C. Gen. Elec. Rotary Converter. r.p.m. Generators. aa ‘ 1200- = 
e. = ia ; 75-kw., 250-volt, D.C., 3-ph., 60-cy., 440-volt, A.C. 25-kw., 3-ph., 60 cy., 220-volt Sprague, = 
é = 350-kw., 3- ph., 25-cy., 2300-volt Allis-Chalmers- Crocker-Wheeler Induction Set. r.p.m. Generator. = 
¥ = 750-r.p.m. Syne hronous Motor, with Start- | 50-kw., 250-volt, D.C., 3-ph., 60-cy., 440-volt, A.C ; 8—I-kw., 220-volt, D.C. Gen. Elec., 3-ph., 60-ey. E 
i : ing Panel | Westinghouse Induction Set | 220-volt, 1800-r.p.m. motor generators. = 
: 1T E 
‘ PITTSBURGH’S ELECTRICAL CLEARING HOUSE ESTABLISHED 1908 = 
i 
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LARGE EQUIPMENT 


READY FOR IMMEDIATE DELIVERY 


ALTERNATING CURRENT 
DIRECT CONNECTED SET 


1—450 KVA., 3 phase, 60 cycle, 550 volt, 
Crocker-Wheeler generator, direct connected 
to horizontal cross compound Erie City Lentz 
engine, size 1514 x 26 x 18, 200 r.p.m. Com- 
plete with all parts ready to operate; practi- 
cally new. Installed in 1912. 


ALTERNATING CURRENT 
BELTED GENERATORS 


1—50 KVA, 2 phase, 60 cycle, 1150 volts Crock- 
er-Wheeler revolving field generator. 

1—50 KW., 3 ph., 60 cycle, 2300 volt, G. E., 
1200 r.p.m., Type A.T.B. Can reconnect to 
lower voltage. 

1—75 KW, 3 phase, 60 cycle, 2200 volt, 720 
r.p.m., revolving armature. 

1—75 KW, 3 phase, 60 cycle, 240/480 volt, 900 
r.p.m., General Electric, Type ATB. 

1—100 KW, 3 phase, 60 cycle, 2300 volt, 900 
r.p.m., General Electric, type ATB. 

1—150 KVA., 3 phase, 60 cycle, 240/480 volt, 
600 r.p.m. ’ Crocker-Wheeler, revolving field. 

1—180 KW, 3 phase, 60 cycle, 440 volt, 514 
r.p.m., Westinghouse revolving armature. 

1—250 KW., 3 phase, 60 cycle, 6600 volt, 300 
r.p.m., General Electric, type ATB, revolv- 
ing field. Can be stepped down to lower 
voltages. 

1—600 KW, 3 phase, 60 cycle, 6600 volt, 300 
r.p.m., General Electric, type ATB, revolv- 
ing field. Can be stepped down to lower 
voltages. 


DIRECT CURRENT BELTED 
GENERATOR 
1—450 KW, 250 volt, 8 pole C & C direct cur- 


rent generator, 


LARGE HEAVY DUTY CORLISS 
ENGINES 
1—26-in. x 48-in. heavy duty Allis Corliss engine, 
in splendid condition, 
i—18 x 36-in. heavy duty Fishill Company En- 
gine. 


ROTARY CONVERTERS 
2—300 KW, 3 phase, 25 cycle, 600 volt, D.C. 


operation, complete with transformers. 


LARGE ALTERNATING 
CURRENT MOTORS 


1—3060 hp. 3 phase, 60 cycle, 550 volt, 600 r.p.m., 
Crocker-Wheeler, 3 bearing slipring. 
1—200 hp. 3 phase, 60 cycle, 220/440 volt, 
600 r.p.m., new General Electric slipring. 
1—200 hp. 3 phase, 60 cycle, 550 volt, 900 r.p.m., 
Lincoln Electric Co. squirrel cage motor. 
1—150 hp. 3 phase, 60 cycle, 550 volt, 600 
r.p.m., new General Electric slipring. 

1—150 hp. 3 phase, 60 cycle, 550 volt, 720 
r.p.m., new General Electric slipring. 

2—150 hp. 3 phase, 60 cycle, 220/440 volt, 600 
r.p.m., Westinghouse, type CS. 

1—150 hp. 3 phase, 60 cycle, 220/440 volt, 720 
r.p.m. new General Electric slipring. 

1—150 hp. 3 phase, 60 cycle, 220/440 volt, 600 
r.p.m. new General Electric slipring. 

2—100 hp. 3 phase, 60 cycle, 220/440 volt, 900 
r.p.m., new General Electric slipring. 

1—100 hp. 3 phase, 60 cycle, 220/440 volt, 720 
r.p.m., new General Electric slipring. 

2—100 hp. 3 phase, 60 cycle, 550 volt, 900 r.p.m. 
and 720 r.p.m., new General Electric slipring. 

Also a Large Stock of Smaller Sizes. 


SYNCHRONOUS MOTOR 


1—200 hp. 3 phase, 60 cycle, 2300 volt, 600 
r.p.m., General Electric, type ATI, revolving 


field synchronous motor, complete with com- 


pensator and starting panel. 


ALTERNATING CURRENT 
TURBINE SET 
1—100 KW, 3 phase, 60 cycle, 240/480 volt, 
General Electric, type ATB, 3600 r.p.m., 


form P to Curtiss turbine. 


LARGE ALTERNATING 
CURRENT GENERATORS FOR 
WATERWHEEL DRIVE OR 
SYNCHRONOUS MOTOR FOR 
DIRECT CONNECTION 
2—550 KW, 3 phase, 60 cycle, 240/480 volt, 
171 r.p.m., General Electric, revolving field. 

85% power factor. 


DIRECT CURRENT—3 WIRE 


TURBINE UNIT 


1—150 hp. De Laval Turbine, direct connected 
to 100 KW, 125/250 volts, direct current 


Sprague generator. 


JOSEPH MYERSON, 411 Atlantic Ave., Boston 9, Mass. 
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IN STOCK—MOTORS 


F. O. B. Hoboken—Prompt Shipment 


No. Ap. Volts Speed Ph. Cy. Make and Type 


1 350 440 400 3 60 G. FE, 3-bearing synchronous 
2596 350 220/440 500 3 25 Burke, 3-bearing, slip ring 
2595 300 220/440 500 3 25 G. E. ““M", 3-bearing, slip ring 
2594 300 220/440 500 3 25 G.E.“M",3-bearing, slip ring 
2525 250 440 500 3 25 General Electric Slip ring. 

230 475 DC DC Sprague, Gen. Elec. 











2640 200 440 580 3 §° Allis-Chalmers, slip ring 

2589 200 220/440 500 3 5 G. E. “M" &-bearing, slip ring 
2588 200 220/440 500 3 25 G. E. ** 3-beariag, slip ring 
2587 200 220/440 500 3 25 G. E. “M”" 3-bearing, slip ring 
2035 150 220/440 600 3 60 Western Flec., sq. cage 

1842 150 220/440 600 3 60 Crocker-W heeler, slip ring 
2000 125 2200 600 3 60 Western Elec., sq. cage 
2674-A 125 125 650 DC DC General Mlectrie MP 

2041 125 550 600 3 60 Western lec. sq. cage 

2003 125 2200 600 3 60 Western Elec., sq cage. . 

2578 100 440 750 3 25 Westinghouse CCI, 8q. cage 
2579 100 440 500 3 25 Gen Elec. L, wound motor 
1997 100 2200 600 3 60 Western Ilec., sq. cage 

2047 100 2200 720 3 60 Western Electric., sq cage 
2296 100 220/440 1200 3 \ 60 Gen. Elec. K, sq. cage 

2654 75 220/440 900 3 60 General Elec. M., slip ring 
2655 15 220/440 900 3 60 General Elec. M., slip ring 
2656 7 y 900 3 60 General Elec. M slip ring 
2670 52 500 3 25 G.E.“M”™ slip ring 

2671 52 500 3 25 G.E.‘“*M” slip ring 

1975 75 22 870 3 60 Western Elec. sq cage 

2574 40 220/440 750 3 25 General Elec. K ., sq. cage 
2575 40 220/440 750 3 25 Burke EM, sq. cage 

2504 40 440 600 3 60 Gen. Elec. K'I' (50 deg. C.) 
2670-A 40 220/440 500 3 25 G.E. “M”", slip ring 

2671-A 40 220/440 500 3 25 G.E.‘**M”", slip ring 

2504 40 220/440 600 3 60 G. E. 1 8q. cage 

2659 35 220/440 900 3 60 General Elec. M slip ring 
2660 35 220/440 900 3 60  Genera’Flec. M slip ring 

2661 35 220/440 900 3 60 General Elec. M slip ring 


MOTOR GENERATOR SETS 


One 200-kw., 250-volt, 580-r.p.m., direct current, compound wound Sprague 
General Electric, 6-pole Generator, complete with field rheostat and 
direct connected with flexible coupling to 300 hp., 2200-volt, 580-r.p.m. 
3-phase, 60-cycle G. E,. form K, squirrel cage motor with starting 
apparatus. 


One 100-kw., 600-r.p.m., 125/250-volt, 3-wire Westinghouse Generator direct 
connected to and mounted on same base with 150-hp., 3-ph., 60-cycle, 
220 or 440-volt, Westinghouse squirrel cage motor complete. 


One 75-kw. Set consisting of 75-kw., 1150-r.p.m., 125-volt, direct current, 
compound wound Sprague-General Electric ,type LB Generator, com- 
plete with fleld rheostat, and direct connected by means of flexible 
coupling, with 100-np., 220/440-volt, 1150-r.p.m., 3-phase, 60-cycle, 
General Electric. form K motor, with starting apparatus. 1 week ship- 
ment. 


BELTED A.C. GENERATORS 


2110—One 200-kw., 2300-volt, 600-r.p.m., 3-phase, 60-cycle, Westinghouse 
revolving field, complete with base, pulley, belted exciter and rheostat. 
weeks. 


2500—200-kw., 600-r.p.m., 2300-volt, 3-phase, 60-cycl: Allis-Chalmers-Bullock 
revolving field, with direct connected exciter, base, pulley and field 
rheostat. 1 week. 


2634—One _ 150-kw., 600-r.p.m., 230-volt, 3-phase, 60-cycle, General Electric 
go form P, rev. field belted alternating current generator, complete. 
2 weeks. 


$2634—One 150-kw., 600-r.p.m., 220-volt, 3-phase, 60-cycle General Electric 
form P Belted Generator. 


2499—-One _140-kva., 720-r.p.m., 2300-volt, 3-phase, 60-cycle Westinghouse 
revolving field type Alternator, with exciter, pulley base and field 
rheostat. 3 weeks. 


2501—One_100-kw., 900-r.n.m., 2300-volt, 3-phase, 60-cycle Allis-Chalmers 
Bullock revolving field, complete with field rheostat, pulley, base and 
belted exciter. 3 weeks 


Stock 

No. Hp. Volts Speed Ph. Cy. Make and Type 

2529 35 220/440 °1150 3 60  Crocker-Wheeler, sq. cage 
2317 30 115 525 DC DC Westinghouse 

2491 30 230 965 DC DC Gen, Elec. CLB 

2382 30 440 600 3 60 Gen. Elec. KT (50 deg. C.) 
2387 30 220 900 3 60 Gen. Elec. KT (50 deg. C.) 
2430 30 440 1200 3 60 yen. Elec. KT (50 deg. C.) 
2431 30 440 1200 3 60 Gen. Elec. KT (50 deg. C.) 
2433 30 440 1200 3 60 Gen. Elec. KT (50 deg. C.) 
2437 30 440 1200 3 60 Westinghouse CS (50 deg. C.) 
2438 30 440 1200 3 60 Westinghouse CS (50 deg. C.) 
2439 30 440 1200 3 60 Westinghouse CS (50 deg. C.) 
2508 30 440 600 3 60 Gen .Elec. KT (50 deg. C.) 
2509 30 440 600 3 60 Gen. Elec. KT (50 deg. C.) 
2426 30 220/440 1200 3 60 Westinghouse CX (50 deg. C.) 
2427 30 220/440 1200 3 60 Westinghouse CX (50 deg. C.) 
1969 30 2200 900 3 60 Western Elec., sq. cage 

2573 25 220/440 720 3 25 Burke EM, sq. cage 

2605 25 220/440 720 3 25 Westinghouse CX, sq. cage 
2358 25 220/440 1200 2 60 Westinghouse CCL, sq. cage 
2490 25 230 635 DC DC Gen Elec. CLB 

2332 25 115 1050 DC Dc Allis-Chalmers, Bullock 

2130 20 230 775 DC DC Crocker-Wheeler type 

2567 20 220/440 720 3 25 Gen. Elec. KT, sq. cage 
2636 15 220 900 3 60 Gen. Elec. form L 

2599 15 220/440 720 3 25 Westinghouse type B 

2558 13 220/440 720 3 25 Burke EM, sq. cage 

2555 10 220/440 720 3 25 Fairbanks Morse B, sq cage 
2647 10 220 1120 2 60 Westinghouse CCL, sq. cage 
2553 7% 220/440 720 3 25 Burke EM sq. cage 

2552 5% 220/440 720 3 25 Burke EM, sq. cage 

2637 5 220 1200 3 60 Gen. Elec. form L 

2518 5 220/440 600 3 60 Gen. Elec. KT, 8q. cage 

2538 5 220/440 720 3 25 Burke EM., sq. cage 

2540 5 220/440 720 3 25 Burke EM, sq. cage 

1503 15 5 875 DC DC Westinghouse, type 8 

2518 5 220/440 600 3 60 Gen. Elec. KT, sq. cage 

2303 5 110 950 DC DC Northern-Gen. Elec. 

2305 5 110 950 DC DC Northern-Gen. Elec. 


BELTED D.C. GENERATORS 


2673—One 100-kw., 530-r.p.m., 115-volt, d rect current compound wound C & C 
Generator, complete with pulley, field rheostat and base. Immediate. 


2674—One 100-kw., 750-r.p.m., 125-volt, direct current compound wound Gen- 
eral Electric, type MP Generator complete with pulley, field rheostat 
and base. Immediate. 


2295—One 75-kw., 125-volt, 975-r.p.m., 6-pole, direct current Ft. Wayne- 
General Electric, type LB, complete. Immediate, 


DIRECT CONNECTED A.C. UNITS 


$2613—One 160-kva., 200-r.p.m., 220/440-volt, 3-phase, 60-eycle Crocker- 
Wheeler Revolving Field Alternator, direct connected to 14% x 23 x16 
Ames Tandem compound engine, running at —_—< 2m. (forms right- 
hand set, and is complete with belted exciter and field regulator). 2 
weeks. 
$2631E—One 105-Kva., 256-r.p.m., 2300-volt, 3-phase, 60-cycle General Elec- 
tric, revolving field, type ATB alternator, complete with field rh ‘ostat. 
and direct connected exciter; and direct connected to a 15 x 14 Har- 
risburg Simple Engine with oiling system. Left-hand set. 


DIRECT CONNECTED D.C. UNITS 


Two—150-kw., 250-volt G. E. direct connected to Erie Ball Corliss Valve 200- 
r.p.m. Engine Sets. 


S1874—One 75-kw., 250-volt, direct current, compound wound General Electric 
Generator, direct connected with 15 x14 Harrisburg center crank engine: 
left-hand set. Immediate shipment 


$2182—One 50-kw., 250-volt, 280-r.p.m. Crocker-Wheeler, compound wound 
Generator, direct connected to Buffalo Forge. 12 x 12 simple engine. 
Immediate shipment!. 

$2530—One 50-kw., 125/250-volt, Westinghouse engine type generator mounted 
on extended engine base and direct connected to following engine. 
One Ball Tandem Compound Engine 11 & 16 x 12 at 280 r.p.m., form- 
ing left hand unit complete with all usua accessories and oiling system 


Complete line of 25-Cycle MOTORS, from 5 to 350-Hp. 


Telephones: 


OFFICES AND SHOPS 
SEVENTH AND ADAMS STS., HOBOKEN, N. J. 
Hoboken 720-721 






































BILL WRIGHT says:— 


‘* Speaking of Xmas—if my stockings 
were as badly filled as some of the 


bow-legged lassies | see about town 
I’d feel plumb embarrassed!’’ 


=| SEARCHLIGHT SECTION 


VoL. 76, No. 26 
Electrical World 








Nothing But Good Equipment 


New and Used — Guaranteed Condition — Ready to Ship 


ALTERNATING CURRENT MOTORS 
Slip Ring—3-Phase, 60-Cycle 


No Ilp Volt Speed Make Type 
1 300 2200 600 General Electric M 

1 290 2290 600 General Electric M 
1 200 220/440 600 General Electric M 
1 150 220/440 600 General Electric M 

1 100 449/220 720 General Electric M 
2 100 2200 720 General Electric M 

1 75 220/440 720 Westinghouse cw 
1 75 220/440 720 General Electric M 
2 75 440/220 900 General Electric MT 
1 60 220/440 1200 General Electric MT 
2 60 440/220 900 General Electric MT 
1 50 550 900 General Flectric MT 
1 50 440/220 1200 General Electric MT 
] 50 220/440 720 General icctric MT 
1 50 440/220 900 Allis-Chalmers ANY 
3 50 220/440 900 General Electric MT 
1 50 2200 900 Genera! Electric M 
1 50 440/220 900 Allis-Chalmers ANY 
1 40 2220 900 General Elcctric MT 
1 40 440/220 1200 General Electric MT 
2 35 440/220 900 Allis-Chalmcrs ANY 
1 30 440/220 1200 Allis~Chalmcrs ANY 
1 30 440/220 900 Allis-Chalmers ANY 
4 15 440/220 1200 General Electric M 

. 
Squirrel Cage—3-Phase, 60-Cycle 

1 200 440 600 General Electric K 

1 100 440/220 900 Genera! Electric K 
2 100 440/220 720 General Electric K 

1 100 440/220 1800 Westinzhouse cs 
1 100 440/220 1200 General Electric KT 
1 75 440/220 720 General Electric K 
2 50 440/220 1200 General Electric KT 
2 50 440/220 900 General Electric KT 
1 50 220/440 900 General Electric, wound rot L 

1 50 220/440 900 Allis-Chalmers AN 
2 40 220/440 1200 General Electric KT 
3 25 440/220 600 Allis-Chalmers AN 
2 25 220/440 1200 Genera! Electric KT 
2 15 440/220 1200 General Electric, wound rotor I 

1 10 440/220 1200 General Electric, wound rotor I 

1 10 220/440 1200 Allis Chalmers AN 
1 7} 440/220 1200 General Flectric, wound rotor i 

* 
Single-Phase, 60-Cycle 

li 5 110/220 1800 General Electric RI 

3 5 110/220 1200 General Electric Ri 
3 3 110/220 1800 General Electric ' RI 

I 3 110/220 1200 General Electric RI 
13 2 110/220 1800 Genera! Electric RI 


3-Phase, 25-Cycle 


1 100 440 500 General Electric, squirrel cage K 
2-Phase, 60-Cycle 
1 50 220/440 900 General Electric, slip ring MQ 
1 50 220/440 1200 General Electric, slip ring MQ 
1 40 220/440 1200 General Electric, slip ring MQ 
1 35 220/440 900 Allis-Chalmers, slip ring ANY 
] 25 220/440 720 General Electric, squirrel cage 1Q 
2 5 220/440 1200 General Electric, slip ring M 
2 5 220/440 1200 Genera} Electric, wound rotor L 
2 10 220/440 1200 General Electric, wound rotor L 
2 10 220/440 720 General Flectric, squirrel cage 1 
1 100 230 600 General Electric, interpole RC 
2 100 230 950 General Flecctric, interpole RC 
3 100 230 1150 General Electric, interpole RC 
] 90 230 500 General Electric CL-A 
1 75 230 1150 General Electric, interpole RC 
1 75 230 950 General! Electric, interpole RC 
1 75 230 1100 Westinghouse 8 
1 30 230 1000 Westinghouse SK 
1 30 230 700 Sprague General Electric D 
1 20 115 1150 General Flectric, interpole RC 
8 10 230 1150 General Electric, interpole RC 
1 5 115 1150 General Electric, interpole RC 
1 5 230 1150 General Electric, interpole RC 


DIRECT CURRENT GENERATORS 


I—33 Kw. 125 V., 725 R.P.M. compound wound Sprague Generator, complete witb 
base, pulley and rheostat. 

1—30 Kw. 125 V., 700 R.P.M. compound wound Genera) Electric C.L. form 
Generator, complete with base, pulley and rheostat. 

1—17 Kw. 250 V., 1125 R.P.M. compound wound Westinghouse, type S Generator 
complete with base, pulley and rheostat. 

I—11%-kw., 125-volt, 1125r.p.m. compound wound Westinghouse type M 
generator, complete with base, pulley and rheostat. 


MOTOR GENERATOR SETS 


1—45-kw., 250-vort, 1150 r._p.m. compound wound Westinghouse type SK D. C 
generator coupled by means of flexible couplings to 75 h.p. 440/220-volt 
3-phase, 60-cycle, G. E. squirrel cage motor, complete with rheostat and starting 
compensator. 

1--17 Kw. 250 V., 1150 R.P.M. compound wound Westinghouse type S., D.C 
Generator, coupled by means of flexible coupling to 25 Hp., 220/440 V., 3 Ph. 
60 Cy. General Electric squirrel cage motor, complete with rheostat and starting 
compensator. 

1—11 %{-kw., 125-volt, 1150 r.p.m. compound wound Westinghouse type M D. C 
generator coupled .by means of flexible coupling to 20 h.p., 220/446-volt 
4-phase, 60-cycle General Electric squirrel cage motor, complete with rheostat 
and starting compensator. 

2—9-kw., 125-volt, 1750 r.p.m., compound wound Westinghouse, type SK, D.C 
Generator, mounted on base with and coupled to 14-hp., 220/440-volt, 3-phase 
6%-evcle Westinghouse, C.S., squirrel cage motor, complete with rheostat and 
starting compensator. 


o 
Alternating Current Generators 
75) w. G. BE, 240/480-volt, 1200-r.p.m., 3-phase, 60-cvele, revolving field 
cenerator, complete with direct connected exciter, base, pulley and rheostat. 


1—30 Kva. Westinghouse, 480/240 V., 1200 R.P.M., 3 Ph., 60 Cy. revolving field 
Generator, complete with belted exciter, base, puileys and rheostats. 


STEPHEN Ha tit & Co., Inc. 


90 WEST STREET, NEW YORK — 


TELEPHONES: RECTOR 3891, 3892, 3893 
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STOCK SHIPMENT 


ALTERNATING CURRENT | 
MOTORS 
3-ph. 60-cy.—40° Rating 





j 
No. HP. RPM. Volts Type Make 
5 3 1800 220/440 A Ideal 
6 3 1800 220/440 Gen. Elec. 
6 5 1800 220/440 A Ideal 
4 5 1200 220/440 M Cleveland 
10 5 1200 220/440 A Idea 1 
4 7% 1800 220/440 A Ideal 
2 7% 1200 220/440 A Ideal 
2 10 1800 220/440 AN Allis-Chal. 
3 10 1200 220/440 M Cleveland 
6 10 1200 220/440 A Ideal 
2 15 1800 220/440 AN Allis-Chal. 
5 15 1200 220/440 AN Allis-Chal. 
3 15 900 220/440 A Ideal 
J 20 1800 220/440 F.-M. 
1 20 1200 220/440 A Ideal 
5 20 1200 220/440 AN Allis-Chal . 
1 25 900 220/440 BP Wagner 
2 30 1800 220/440 Slipring Westghse. 
a 30 1200 220/440 CCL Westghse. 
5 30 1200 220/440 AN Allis-Chal. 
1 30 1200 220/440 Gen. Elec 
1 35 1800 : I form K Gen. Elec. 
j 40 1800 0 cs Westghse. 
1 40 1200 220/440 CS Westghse. 
1 40 900 220/440 AN Allis-Chal. 
6 50 1200 220/440 AN Allis-Chal. 
1 50 1200 220/440 BW Wagner | 
1 50 900 220/440 AN Allis-Chal. 
1 50 900 220/440 CS Westghse. 
1 50 900 220/440 Howell 
1 50 720 220/440 Slipring Allis-Cha4. 
3 75 900 220/440 AN Allis-Chal. 
1 75 720 220/440 AN Allis-Chal. 
3 100 900 220/440 AN Allis-Chal 
3 100 720 220/440 AN Allis-Chal. | 
1 150 900 220/440 CS Westghse 
1 150 720 220/440 CS Westghse. 
1 200 720 220/440 AN Allis-Chal. 
1 200 580 220/440 CS Westghse 
1 200 450 220/440 I Gen. Elec. 
1 220 600 220/440 Slipring Westghse. 
2 250 514 220/440 Westghse. 
1 350 720 2200 Gen. Elec. 
1 400 514 220/440 Slipring Allis-Chal. 
1 400 450 550 Slipring Westghse 
1 750 514 2200 Slipring Allis-Chal. 


SINGLE PHASE MOTORS 
110/220 Volts, 60 cycle 


No HP. RPM -Make 
10 43 1800 Century 
21 } 1800 Century 
10 1% 1800 Century 
5 2 1200 Century 
20 2 1800 Century 
12 3 1800 Century 
5 5 1800 Century 
115 Volts 
No. HP. RPM. WDG. Type Make 
1 A 1850 sh CQ Gen Elec. 
2 by 3800 sh Watson 
1 1 650 sh CM _ Cr.-Wh. 
l 1 1100 sh Thompson 
] 1s 2100 sh MP Browning 
1 2 1700 sh RC West.Elec. 
1 4 800 series Otis 
3 5 1100 ep TR FM. 
l 7% 740/1675 ep 8 Westghse 
1 7% 1100 sh MP Allis-Chal 
1 10 650 sh CQ Gen Elec. 
1 10 800 ep Otis 
1 13 1070 ep CCM Cr.-Wh. 
2 15 1020 ep M Westghse 
1 20 925 ep MP Gen Elee 
1 22 1050 sh E-15 Milwauke 
} 25 950 cp 8 Westghse 
J 30 900 cp Ss Westghse 
l 30 1050 ep Bullock Allis-Chal. 
1 40 890 ep ML Wood 
2 50 240 ep West Elec. 
1 67 990 cp Burke 
2 100 238 ep Burke 
1 105 655 sb Gen Elec. 
Office and 
Factory 
PITTSBURGH 


PA, 






DIRECT CURRENT 
MOTORS - 


230 Volts 
No. HP. RPM. WDG Type Make 
1 2% 470 cp CCM Cr.-Wh. 
3 4 535/1070 sh CM Cr.-Wh. 
3 4 1070 sh CM Cr.-Wh. 
1 5 1200 sh MP Hoitzer Cabot 
1 5 1650 sh CE Gen Elec. 
1 5 1850 sh CM Cr.-Wh. 
3 7% 825 sh CVC Gen Elec 
1 7h 825 cp B-7 Milwaukee 
3 7% 1150 ep SK Westghse 
1 7% 1150 sh MP Gen Elec. 
1 10 635 sh MP Gen Elec. 
1 10 1700 sh RC Gen Elec. 
1 15 750 sh CVC Gen Elec. 
1 15 1170 sh MP Gen Elec. 
1 20 650 sh Milwaukee 
1 20 900 sh MP Hobart 
1 20 1150 sh RC Gen Elec. 
1 35 720 ep Lincoln 
1 40 720 ep Ss Westghse 
1 45 800 sh Imperial 
1 45 600/1200 sh Northern 
2 50 60 ep CL Gen Elec. 
1 50 400/1200 ep Westghse 
1 55 425/850 sh DLC Gen Elec 
1 60 800 ep MP Gen Elec 
1 75 680 ep M Westghse 
1 80 800 sh Gen Elec 
1 90 1000 cep A-50 Milwaukee 


DIRECT CURRENT 
MOTORS 


500 Volts 

No. HP RPM WDG Type Make 

1 5 sh MP Fr-Morse 
1 7% sh Keystone 
1 10 sh West Flec 
1 15 sh MP. Westghse 
1 20 sh Fr-Morse 
1 20 sh Class 4 Gen. Elec. 
1 20 sh Gen. Elec. 
1 35 sh cL Gen. Elec. 
1 35 sh CL Gen Elec. 
1 45 cp Burke 

1 265 cp Westghse 





DIRECT CURRENT 
GENERATORS 


250 Volts 
No. KW RPM. WDG Type Make 
1 11% sh MP Gea Flec 
1 15 sh RC Gen Elec. 
1 25 ep Lincon 
1 30 cp Ss Westghse 
1 35 sh Imperial 
2 38 ep CL Gen -Elec 
1 45 ep MP Gen Elec. 
1 56 ep M Westghse 
1 60 sh DLC Gen Elec. f 
1 65 cp M Westghse 
1 70 ep A-50 Milwaukee 
1 85 cp CCD Cr.-Wh. 
1 100 cp. Thom -Ryan 
1 150 ep Morgan Gard. 
1 200 cp Northern | 
1 225 ep Thom.-Ryan | 





MOTOR GENERATOR SETS | 


1—25 kw. 250 v. 860 rpm., ep. wd. Lincoln D.C. 
Generator, direct connected to 1—new Allis- 
Chalmers 220 or 440 v. 860 rpm., 3 ph. 60 cy. 
Induction motor, complete 

1—45 kw. 500 v. 900 rpm., cp. wd. General Electric | 
D.C. generator direct connected to 1—220 or | 
440 v. 900 rpm., 3 hp. 60 cy. new Allis-Chal- | 
mers inducton motor, complete. | 

1—65 kw. 250 v. 860 rpm.,cp. wd. Westinghouse | 
D.C. generator, direct connected to 1—220 or 
440 v. 860 rpm., 3 ph. 60 cy. new Allis-Chalmers | 
i nduction motor, complete 

1—70 kw. 250 v. 860 rpm., cp. wd. General Electric 
generator, direct connected and mounted on 
common bed plate with 1—-220 or 440 v 
60 cy. new Allis-Chalmers induction 

complete. 


QOWESYH, 


New and used Electrical Equipment 


Electric & Mig.Co. 


3 ph. 
motor, 





1—100 kw. 250 v. 690 rpm., ep. wd. Thomson-Ryan 
D.C. generator direct connected to 1—Westing- 
house 220 or 440 v. 690 rpm., 3 ph. 60 cy. in- 
duction motor, complete. 


1—150 kw. 125/250 v. 1200 rpm., cp. wd. Westing- 
house rotary converter with transformers for 
2200 v. high tension, 3 ph. 60 cy. 187 v. low 
tension, starting taps, complete with starting 
equipment and switchboard. 


1—150 kw. 125/250 v. D.C. 3 wire, Burke Electric 
motor generator set, consisting of 2—-75 kw., 
125 v., ep. wd. Burke Generators, belted or 
chain driven, by 1—new 2200 v. or 440 v. 3 ph. 
60 cy. Allis~-Chalmers motor, complete. 

1—200 kw. 500/550 v. 580 rpm, ep. wd. Westing- 
house D.C. generator direct connected and 
mounted on common base with 1—2200 v. 3 ph. 
60 cy. Type CCL Westinghouseinduction motor 
complete with starter and D.C. panel. 


1—200 kw. 250/275 v. 900 rpm., ep. wd. Ridgway 
D.C. generator, direct connected and mounted 
on common base with 1—2200 v. 3 hp. 60 cy. 
Ridgway Synchronous motor complete. 


DIRECT CURRENT 
ENGINE GENERATOR 
SETS 


250 Volts 


—30 kw. 250 v 800 rpm., cp. wd. Type S Westing- 
house D.C. generator belted to 1—Ball Single 
cylinder horizontal steam engine, 100 Ibs. 
steam pressure, 200 rpm., complete with beit 
pulleys, field rheostat and switchboard panel. 


1—35 kw. 250 v. 900 rpm., Imperial D.C. generator 
belted to 1— Atlas horizontal single cylinder cen- 
ter crank 4 valve steam engine, 11 x 14, 100 
lbs. steam pressure, complete with belts, pulleys, 
field rheostat and switchboard panel. 


1—65 kw. 860 rpm., cp. wd. Type M Westinghouse 
D.C. generator, belted to 1—Ball horizontal 
single cylinder slide valve steam engine, 12 x 12, 
100 tbs. steam pressure, 250 rpm., complete 
with belt, pulleys, field rheostat, generator 
switchboard and ali accessories. 


1—75 kw. 250 v. 285 rpm., cp. wd. Westinghouse 
D.C. generator, belted to 1—Lord Howler 
horizontal single cylinder slide valve steam 
engine, 125 hp. 220 rpm., 100 to 125 lbs. steam 
pressure, complete with al accessories, in- 
cluding switchboard. 


1—100 kw. 250 v. 250 rpm. 6 pole, General Electric 
D.C. geaerator, direct connected and mounted 
on common bed plate with 1—Frie City Iron 
Works, horizontal single cylinder side crank 
slide valve left hand steam engine, 185 hp. 
250 rpm. 100 Ibs. steam pressure, 17 x 16 com- 
plete with all accessories. 

1—125 kw. 250 v. 250 rpm. ep. wd. Ridgway D.C 
gencrator, direct connected and mounted on 
bed plate with 1—Ridgway horizontal sincle 
cylinder slide valve, side crank steam enzine, 
225 ho., 250 rpm., 16 Mm. bore, 18 in. stroke, 
complete with all accessories. 

2—250 kw. 250/275 v. 175 rpm. Ridgway D.C. 
generator, direct connected and mounted on 
common bed plate with 1—Ridgway horizontal 
single cylinder siagle slide valve right hand 
steam engine, 22 x 24, 100 to 125 Ibs. steam 
pressure, complete with all accessories. 


MINING MACHINES 


2—27-A Jeffrey 250 v. D. C. low vein coal cutters 
36 in gauge 5 ft. cutter bar. 

2—CE-7 Sullivan 220 v. 3 ph. 60 cy. 36 in gauge, 
7% ft. cutter bar A. C. shortwall mining 
machines. 


1—Morgan Gardner Type SA shortwall mining 
machine, 250 v.D. C. 42 in.gauge,€ ft. cutter bar. 


MINING LOCOMOTIVES 


1—4 \& ton, 250 v. D.C. 36 in. gauge, brand new 
Baldwin Westinghouse bar steel type trolley 
haulage locomotive, complete. Immediate 
shipment. 


i—6 ton, Baldwin Westinghouse bar steel type 
trolley haulage locomotive, 250 v. D.C. 36 in. 
gauge, Excellent condition. 


1—10 ton, Goodman Type SM, 10-A trolley type 
haulagelocomotive. 250 v. D.c. 36 in gauge 


i—13 ton Morgan Garduer trolley type haulage 
locomotive, 250 v. D.C. 44 in. gauge 


WRITE, WIRE OR 
TELEPHONE 


Cable Address 
“DEMCO”’ 
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550-VOLT, D.C. MOTORS 


2—2-hp., 550-volt, 1725-r.p.m., Type ea Westinghouse, ” rise. 
3—2-hp., 550-volt, 1490-r.p.m., Type “GL”, Frame “L” C-W’s 
1—3-hp., 550-volt, 1900-r.p.m., Type “CD”, Westinghouse, 10 bise. 
16—3-hp., 550-volt, 1340-r.p.m. C rocker-W heeler Motors, 40° rise. 
8—3-hp., 550-volt, 1200-r.p.m., Type ‘“‘SK’'’ Westinghouse, 40° rise. 
2—3 \4-hp., 550-volt, 900-r.p.m., ty “DC”, comp. wound, totally 
enclosed Westin ghouse Motors, 40 rise. 
2—5-hp., 550-volt, 1800-r.p.m., Type “MC” General Electric Motors 
1—5-hp., 550- volt, 1300-r.p.m., Type “RC” second-hand General 
Electric Motor, 50° rise. 
9—5-hp., 550-volt, 1160-r. = m. Crocker-Wheeler Motors, 40° rise. 
4—5 hp., 550-volt, 720-r. , Type “SK”’, totally enclosed Westing- 
house Motors, special rick Motors, 40° rise. 
5—7 V-hp., 550-volt, 1300-r.p.m., Type “RC” C, F., 50° rise. 
1—7 4-hp., 550-volt, 950-r.p.m., Type’ ‘Tk- comp. wd. ,C-W.,40°rise. 
3—10-hp., 550-volt, 1800-r.p.m., Type ““RC”’ General E lectric, 50° rise. 
5—10-hp., 550-volt, 1700-r p.m., Fone “SK” Westinghouse, 40° rise. 
7—10-hp., 550-volt, 1150-r.p.m., Type “‘SK"’ Westinghouse Motors. 
1—15-hp., 550-volt, 1250-r.p.m., T pe “RC” General Electric, 50° rise. 
1—15-hp., 550-volt, 1800-r.p.m., Type “RC”, comp. wound General 
Electric Motor, 50° rise. 
1—30-hp., 550-volt, 900-r.p.m., Type ‘““RC’’, shunt wound Ceneral 
Electric Motor, 40° rise. 
1—40-hp , 550-volt, 875-r.p.m., Type “RC”, 
Electric Motor, 50° rise. 
3—50-hp., 550-volt, 1700-r.p.m., Type ‘‘SK"’, comp. wound Westing- 
house Motors, 40° rise. F 
1—75-hp., 550- volt, 1700-r.p.m., Type ‘‘SK,’’ comp. wound Westg. 


230-VOLT, D.C. MOTORS 


6—1-hp., 230-volt, 1200-r.p.m., Type ‘‘CD” Westinghouse Motors 
2—2-hp., 2: $0-volt, 1180-r.p.m., Type ““CD"’ Westinghouse, 40° rise. 
5—3-hp., 230-volt, 1800-r.p.m., comp. wd. Crocker-W heeler, 40° rise 
2—3-hp., 230-volt, 1700-r.p.m., Type ““MC”’, comp. wound, mine type 
General Electric Motors, 40° rise. 
5—3-hp., 230-volt, 1725-r.p.m., Type “CD”, 
house Motors, 40° rise. 
1—3-hp., 230-volt, 1150-r.p.m., Type ‘‘MC”’ General Electric Motor. 
27—3-hp., 230-volt, 1150-r.p.m., Type ““SK"’ Westinghouse, 40° rise. 
5—5-hp., 230-volt, 960-r.p.m. Crocker-Wheeler Motors. 
3—71- hp , x 30-volt, 1800-r.p.m., Type “SK’’ Westinghou. «, 40° rise. 
1—7 -hp., 230-volt, 1700-r.p.m., type ‘‘RC”, comp. wound General 
Electric Motor, 40° rise. 
4—7 4-hp:, 230-volt, 1425-r.p.m. Crocker-Wheeler Motors, 40° rise. 
2—7 %-hp., 230-volt, 500-1500-r.p.m., Type ‘‘SK’’ Westinghouse 
Motors, 40° rise. Second-hand. 
19—7 4-hp., 230-volt, 1150-r.p.m., Type “SK’’ Westinghouse Motors. 
2—7}-hp., 230-volt, 875-r.p.m., comp. wound C-W, 40° rise. 
i—10-hp , 230-volt, 1700-r.p.m Type “RC”, comp. wound General 
Electric Motor, 40° rise. 

1—10-hp., 2: 30-volt, 1150-.p.m., Type ‘RC"’, comp. wound General 
Kilectric Motor, 50° rise. 

6—10-hp., 230- volt, 1150-r.p.m., Type ‘‘SK’’ Westinghouse, 40° rise. 

1—15-hp, 230-volt, 1700-r.p.m., Type ““SK’’ Westinghouse, 40° rise. 

2—15-hp., 230-volt, 1700-r.p.m., Type ‘“‘RC’’, comp. wound General 
Ilectric Motors, 50° rise. 

2—15-hp., 230-volt, 490-1600-r p.m., sh. wound Reliance, 40° rise. 

1—15- hp., 230-v: olt, 1 150-r.p.m., Type ‘‘RC”’ General Electric Motor, 

comp. wound, 50° rise. 
2—15-hp., 230- volt, 1250-r.p.m., Ty pe’ ‘Sk” Westinghouse, 40° rise. 

1—15-hp., 230-volt, 850-r.p.m., Type “RC” General Electric, 50° rise. 

2—15-hp., 230-volt, 850-r.p.m., Type “SK’’ Westinghouse, 40° rise. 

1—20-hp., 230-volt, 1700-r.p.m., Type “SK”’’ Westinghouse, 40° rise. 

1—20-hp., 230-volt, 1700-r.p.m., Type “RC”, Form Comp. General 
Electric Motor, 50° rise. ‘ 

1—25-hp., 230-volt, 775-r.p.m., Type ‘‘RC’’, comp. wound General 
Electric Motor, 40° rise. 

5—30-hp., 230-volt, 1700-r.p.m., Type ‘‘SK’’ Westinghouse, 40° rise. 

1—30-hp., 230-volt, 1500-r.p.m., ’ shunt wound Reliance, 40° rise. 

1—35-hp., 230-volt, 1600-r.p.m. Reliance Motor, 40° rise. 

1—40-hp., 230-volt, 1700-r.p.m., Type “SK” Westinghouse Motor. 

1—50-hp., 230-volt, 1700-r.p.m., "Ty pe ‘‘SK’’ Westinghouse, 40° rise. 


110-220-VOLT, A.C. MOTORS 


2—}-hp., 110/220-volt, 1725-r.p.m., Type “‘BA’’ Wagner, 40° rise. 
1—¢-hp., 110/220-v olt, 1750-r.p.m., single phase, 60-cycle Century 
tne 40° rise. . 
Qn}. hp., 110/220-volt, 1140-r.p.m., Type “BA” Wagner, 40° rise. 
3—4-hp., 110/220-volt, 1750-r.p.m., Type “RS” Century, 40° rise. 
3—%-hp., 110/220-volt, 1725-r.p.m., Type “BA” Wagner Motors. 
1— %-hp., 110/220-volt, 1165-r.p.m., single | hase Century, 40° rise. 
3—4,-hp., 110/220-volt, 1140-r.p.m., Type “BA” Wagner, 40° rise. 
7—1i-hp., 110/220-volt, 1750-r.p.m., single phase, 60-cycle Century 
Motors, 40° rise. 
1—1-hp., 110 /220-volt, 1725-r.p.m., Type ““BA”’ Wagner, 40° rise. 
2—1-hp., 110/220-volt, 1165-r.p.m., 60-cycle Ce ntury Motors, 40° rise 
8—1-hp., 110/220-volt, 1150-r.p.m., Type ‘‘BA’’ Wagner, 40° rise. 
3—1 l4- hp., 110/220-volt, 1165-r.p.m., single ph: ase Century Motors. 
7—11¢-hp., 110/220-volt, 1150-r.p.m., Type “BA’’ Wagner Motors. 
11—2-hp., 110/220-volt, 1750-r.p.m., single phase, 60-cycle, Century 
Motors, 40° rise. 
9—2-hp., 110/220-volt, 1750-r .p.m., Type 
eycle Wagner Motors, 40° rise 
11—2-hp., 110/220-volt, 1150-r.p.m., single phase, 60-cycle Century 
Motors, 40° rise. , 


comp.’ wound General 


form comp. Westing- 


“BA”, single phase, 60- 
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New Motors in Stoc 


Immediate 
Delivery 


11—2-hp., 110/220-volt, 1165-r.p.m.,single ph., 60-cy. Wagner, 40° rise. 
a 110/220- volt, 1750-r.p.m., Type ‘“‘BA"’, single phase, 60- 
cycle Wagner Motors, 40° rise. 
14—3-hp., 110/220-volt, 1750-r. p.m., single phase, 60-cycle Century. 
6—3-hp., 110/220-volt, 1150-r.p.m., single phase, 60-cycle Century 
Motors, 40° rise. 
2—3-hp., 110 /220-volt, 1160-r.p.m., Type ‘‘BA’’? Wagner, 40° rise. 
2—5-hp., 110/220-volt, 1750-r.p.m., Type “SP’’, 60-cycle Century 
Motors, 40° rise. 
—16-hp., 104/208-volt, 1750-r.p.m., Century, vertical, 40° rise. 
1—1l-hp., 104/208-volt, 1750-r.p.m. Century Motor, vertical, 40° rise. 
Second-hand. 
1—1-hp., 110-volt, 1200-r.p.m., Type “ 
Electric Motor, 40° rise. 
I—15-hp., 110-volt, 1050-r. P. m., comp. wound Watson Motor, 40° 
rise. Second-hand. 
2—3-hp., 115-volt, 1750-r.p.m. Robbins & Myers, D.C., shunt wound 
Motors, 40° rise. 


220-VOLT, A.C. MOTORS 


1—1-hp., 220-volt, 3600-r.p.m., » Type a. nen wale. 40° rise 
7—1-hp., 220-volt, 1800-r.p.m., Type ““KQ”, 2-ph. G. E., 50° rise. 
16—1-hp., 220-volt, 1800-r.p.m., Type “er General E aa 50° rise. 
1—1-hp., 220-volt, 1750-r.p.m. "Robbins & Myers Motor, second-hand. 
1—1l-hp., 220-volt, 1200-r.p.m.,, Type “KQ”, hase G. E., 40° rise. 
1—1-hp., 220-volt, 1200-r.p.m. Crocker-W heeler x Mower, 
5—1%-hp., 220-volt, 1200-r.p. m., Type “KT”, 
General Electric Motors, 50° rise. 
1—2-hp., 220-volt, 1725-r.p.m., T ype “CSA ', 2-phase W estinghouse. 
2—2-hp., 220-volt, 1200-r.p.m., Type ‘““KT”’ General E lectric, 50° rise. 
1—3-hp., 220-volt, 1800-r.p.m., Type “‘KT’’ General Electric, 50° rise. 
1—3-hp., 220-volt, 1720-r.p.m. Swaby Vertical Motor, 40° rise. 
6—3-hp., 220-volt, 1130-r.p.m., 3-phase, 60-cycle C.W., 40° rise. 
1—5-hp., 220-volt, 1800-r.p.m., Type “Cs” Westinghouse Motor. 
7—5-hp., 220-volt, 1800-r.p.m., Type ‘‘KT” General Electric, 50° rise. 
2—5-hp., 220-volt, 1720-r.p.m. C rocker-W heeler Motors, 40° rise. 
1—5-hp.,220-volt, 1720-r.p.m., Type “BP”’, 3-phase, 60-cycle Wagner 
Motor, 40° rise. 
1—7%-hp., 220-volt, 1800-r.p.m., = pe “KT” G,. E., 40° mse. 
1—7 -hp., 220-v., 1740-r.p.m., ae S,’’, 3-ph. Westg., 50° rise. 
1—7 %-hp, 220- volt, 1500-r.p. m., Type “KT” F302, 25-cycle General 
E lectria Motor, 40° rise. 
5—7 \4-hp., 220-v., 1200-r.p.m., Type ‘ ‘KT” General Electric, 50° rise. 
1—7 -hp., 2: 20-volt, 1140-r.p.m., Type a de Wagner, 40° rise. 
12—10-hp., 220-volt, 1800-r.p.m., Type ‘ " Westinghouse, 40° rise. 
1—10-hp., 220-volt., 1150-r.p.m. Ce col canal hand, 40° rise. 
1—10-hp., 220-volt, 1900-r.p.m., Type * "C8" Westinghouse Motor. 
2—15-hp., 2: 20-volt, 1200-r.p.m., Type “I¥T "General Electric Motors. 
1—15-hp., 220-volt, 1140-r.p.m., Type “BW” ” Wagner Motor, 40° rise. 
1—20-hp., 220-volt, 1800-r.p.m., Type * ‘CS”, 60-cycle W estinghouse. 
1—20-hp., 220-v., 12 00-r._p.m., Type “CS,” eae Westzg., 40° rise. 
1—20-hp., 220-volt, 860-r.p.m. W estinghouse Motor, 40° rise. 
4—25-hp., 220-v., 1800-r.p.m., Type ‘CS,’ 60-cyc., Westg., 40° rise. 
3—25-hp., 220-volt, 1200-r.p.m., Type “KT” , Form “Kr 60-cycle 
General Electric Motors, 50° rise. 
1—30-hp., 220-volt, 865-r.p.m. Allis-Chalmers, second hand, 40° rise. 
2—40-hp., 220-volt, 1800-r.p.m., Type “IXT”, Form ‘‘K”’, 60-cycle 
General Electric Motors. 
7—50-hp., 220-volt, 1800-r.p.m., Type ‘KT’, Form ‘K”’, 60-cycle 
General Electric Motors, 40° rise. 
1—60- hp., 220-volt, 1800-r.p.m., Type ‘‘K’”’ ¢ General Electric, 50° rise. 
2—75-hp., 220-v olt, 1800-r. p.m., Type ‘‘KXT’’, form ‘K’’, 60-cycle 
General E lectric Motors, 40° rise. 


440-VOLT, A.C. MOTORS 


1—%{-hp., 440-volt, 1140-r.p.m., Type “CSA” ro anarae Motor. 
1—1-hp., 440-volt, 1800-r.p.m., T ype = T,” 60-cycle G.I 
2—1-hp., 440-v., 1800 r.p.m., Type ‘KT,’ ’ Form “K,” 60-cycle, G.E. 
1 ae 46-hp., 440-volt, 1800-r.p.m., Type “KT” General Electric Motor. 
2-hp., 440-volt, 1200-r. p.m., Type “KT”, Form ‘‘K"’, 60-cycle 
 Genecal Electric Motors, 50° rise. 
1—3-hp., 440-volt, 1800-r.p.m., Type “ 
General Electric Motors, 50° rise. 
2—3-hp., 440-volt, 1200-r.p.m. Crocker-Wheeler Motors. 
20—s- hp., 440- volt, 1800-r.p.m., Type ‘KT’, Form ‘'K’’, 60-cycle 
General Electric Motors, 50° rise. 
1—5-hp., 440-volt, 1800-r.p.m., Type ‘‘CS’” Westinghouse Electric, 
3—5-hp., 440-volt, 1800-r.p.m., Crocker-Wheeler Motors, 40° rise. 
2—5-hp., 440-volt, 900-r.p.m., Type “KT,” 3-phase, 60-cycle G.E. 
2—5-hp., 440-v olt, 1150-r.p.m. Crocker-Wheeler Motors. 
5—7 16-hp. , 440-v., 1800-r.p.m., Type “KT,” Form “K’"G.E., 40° rise. 
3—10-hp., 440-volt, 1800-r.p.m., T ype “CS” Westinghouse, 40° rise. 
i—10-hp., 440-v., 11 65-r.p.m., Type “AS” Century, 40° rise. Sec. hd. 
2—15-hp., 440-volt, 1200-r.p.m., Type “KT,” Form “K” G. E. 
1—20-hp., 440-volt, 1200-r._p.m., Type “KT,” form ‘“‘K”’ G.E. 
2—25-hp., 440-volt, 1800-r.p.m., Type “C id Westinghouse, 50° rise, 
2—40-hp., 440-volt, 1200-r.p.m.. Type “KT,” Form ‘‘K” G. E. 
1—50-hp., 440-v., 1800-r.p.m., Type “KT,” Form “K” G. E. -, 40° rise. 
3—50-hp., 440-volt, 1800-r p.m., ‘ype “Cs” Ww estinghouse, 40° rise. 
1—50-hp., 440-v., 1200-r.p.m., Type “KT,” Form “K” G. E., 40° rise. 
1—50-hp. " 440-volt, 900-r.p.m., Type “KT” G. E., 40° rise. 
1—60-hp., 440-volt, 1800-r.p.m., Type “KT” G. E., 50° rise. 
2—75-hp., 440-v., 1800-r.p.m., Type “KT,” Form “K” G. E., 40° rise. 
1—75-hp., 440-volt, 1800-r. p.m., Type CS” General E lectric, 40° rise. 
2—100-hp., 440-volt, 1800-r.p.m., Type “KT” G. E., 40° rise. 
1—100-hp., 440-volt, 860-r.p.m., Ty pe ‘‘CS” We sstgh., 40° rise. 


KQ 122", 2-phase General 


3-phase, 60-cycle 


KT”, Form ‘“K’’, 60-cycle 


HARRIS PUMP & SUPPLY COMPANY 


“THE BIG MOTOR HOUSE” 


316-322 SECOND AVE. | PITTSBURGH, PA. } 319-321 FirsT Ave. 
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Quantity Hp. Volts Speed Phase Cycles Make and Type Deg’ 


3 2 220 1800 3 60 General Electric KT 50 
2 3 220 1200 3 60 General Electric KT 50 
1 74 220 1800 3 60 General Electric KT 50 
2 10 220 1800 3 60 General Electric KT 50 
5 15 220 1200 3 60 General Electric KT 50 
1 15 220 1800 3 60 General Electric KT 50 
2 20 220 1200 3 60 General Electric KT 50 
3 25 220 1200 3 60 General Electric KT 50 
3 30 220 1200 3 60 General Electric KT 50 
a 30 220 1800 3 60 General Electric KT 50 
2 40 220 1200 3 60 General Electric KT 50 
2 50 220 1200 3 60 General Electric KT 50 
2 2 440 1200 3 60 General Electric KT 50 
2 7} 440 1800 3 60 General Electric KT 50 
3 20 440 900 3 60 General Electric KT 50 
1 25 440 900 3 60 General Electric KT 50 
1 25 440 1200 3 60 General Electric KT 50 
2 30 440 1200 3 60 General Electric KT 50 
1 40 440 1200 3 60 General Electric KT 50 
1 50 440 1200 3 60 General Electric KT 50 
1 10 440 750 3 25 General Electric KT 50 
3 15 440 1500 3 25 General Electric KT 40 
l 30 440 750 3 25 General Electric KT 40 

15 40 440 750 3 25 General Electric KT 40 
1 1/6 110 1700 Direct Current General Electric SD 
l 1 230 1150 Direct Current General Electric RC 

20 } 110/220 1700 1 60 Westinghouse Elec. ARS 

2 } 110/220 1725 60 Westinghouse Elec. ARS 

2 1/12 110/220 1200 60 General Electric SA 

1 
2 


l 110/220 1200 60 General Electric RI 40 


l 
l 
110/220 1800 1 60 General Electric RI 
l 
1 110/220 1800 1 60 General Electric RI 40 


USED 


25 General Electric KT 40 


. SYRACUSE SUPPLY COMPANY 


314-318 W. Fayette Street 


40 440 750 
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New York 
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IMMEDIATE SHIPMENT 


General Electric, 40 Deg. 3 Phase, 60 Cycle, 220 Volt 


MOTORS 


Shipped to Remington Arms Co., Bridgeport, Conn., during 1915 and used by them about two 
years. Motors in exceptionally fine physical condition. Each motor equipped with base and com- 





pensator. 
Price 
Quantity AP. Type Speed Each 
3 8 KT 101 Form C 1200 (Vertical) 275 
10 10 KT 312 Form B 900 300 
47 15 KT 322 Form B 900 375 
23 15 J Form K 900 375 
9] 20 KT 326 Form B 900 400 
30 20 I Form K 900 400 
: KT 332 Form B 900 465 
23 25 I Form K 900 465 
34 35 KT 336 Form B 900 ae 570 
5 35 I Form K 900 570 
2 50 ] Form K 900 750 
] 15 CS Westinghouse 860 375 
2 50 CS Westinghouse 870 750 
] 74 BP Wagner 1100 225 
] 20 BP Wagner 850 400 
3 25 BP Wagner 850 465 
] BP Wagner 1720 375 


QUANTITY DISCOUNTS—Orders exceeding $1000.00, and not over $2000.00, 10 per cent Discount. 
Exceeding $2000.00, and not over $3000.00, 10 and 5 per cent Discount. Exceeding $3000.00, 10 and 


10 per cent Discount. 


GUARANTEED as represented. Will be sold in present condition subject to return privilege if not as 
represented. If returned, within thirty days from date of shipment with transportation to Pittsburgh, 
Penna., prepaid, we will at our option allow full credit or refund, or repair free of cost. 


TERMS—Shipment F. O. B. cars Pittsburgh, Penna., or Bridgeport, Connecticut. Twenty-five 
per cent cash with order, balance sight draft Bill of Lading. 


Wire, Phone or Write 


MILLER-OWEN ELECTRIC CO., Inc. 


Pittsburgh, Penna. 
“‘Honestly Rebuilt Electrical Machinery’’ 
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‘ All Motors are 40° unless otherwise stated : 
: 3 PHASE, 60 CYCLE, | 3 PHASE, 60 CYCLE, 550 VOLTS | 3 PHASE, 40 CYCLE, 550 VOLT 3 i 
3 220/440 VOLT Qu. Hp. Rpm. Volts Make Type Qu. Hp. Rpm. Make Type = i 
= > 1 5 1130 Westghse. cs 1 100 800 NEW G.E. L 3 
2 wa. Hp. fom _— mee ee G. E., slioring hs 2150 600 NEW G.E. L = 
3 2 ye 850 Richmond 1 5 1800 G.E. KT 3 ; 
= 1 —% 690 ~ Richmond nts nn 1 10 1030 G. F., elevator nena a i 
= 1 5 1200 NEW g. u (G.E) et 50 3 15 1150 Al. -Chal. AN = 4 
= 3 5 800 mS . E. 7 | 7 . Ss 3 4 
3 9 714 900 WEG.E) KT |\$ 3% "SS oor ox 3 PHASE, 25 CYCLE, 2200 VOLTS = 4 
3 1 7% 900 Al.-Chal. AN 1 35 1170 Westghse. cs idea ides Ain = 4 
- 1 7% 900 NEW W.E. (G.E,) KT 2 40 900 NEW GE KT 1 450 375 NEW G.E.,slipring P 3 slat 
3 2 7% 1150 Westghse. cs 1 40 © 900 AL taal. wc. any 11500 500 Westghse., sl. rg. HE 2 u 
: 1 7% 1200 NEW G.E. KT 1 40 1200 Westghse cs 11500 500 G. E., st. rg. M = i 
= 2 7% 1200 G. E; KT 1 50 1800 G. FE. IK = ; 
z 1 7% 1200 Al.-Chal. AN 1 75 690 Al.-Chal AN 2 i 
= 1 7% 1200 NEW AL-Chal. AN _ 3 75 870 Westzhsc cs 2 i} 
: i 3:3 igoo a ae 1 75 900 G.E. K 2 PHASE, 25 CYCLE, 2200 VOLTS = 4 
= 7 li i. E. 1 100 0 e % } 
= 1 10 900 NEW G. F. KT 50° 1 100 720 Westghse., sl. rg. CW : oe asp 
= 1 10 1150 Al.-Chal. AN 2125 495 Al-Chal., sl. rg. Oe. Bh, Roe. Moe Tupe 3 {eit 
= 1 10 1200 W.E. (G. E.) KT 1 150 600 G.E. . 1 8 375 G. E. 1Q 
= 1 10 1800 G. E. Vertical KT 1 150 600 G.E. K 1 35 750 Burke 
i | % dee oce = ee aa 1 200 580 Westghse j 
E 5 200 NEW G. FE. . 00 3: Westghse., sl. rg. CW 
5 1 15 1200 NEW G_E. KT 50° _s = wee... ©. $9 { 
= , a 900 W.E. (G. E.) <T | 
- 1 20 900 NEW Al-Chal..sl. rg. ANY | DIRECT CURRENT MOTORS : 
: 2. i ga 5 Any 3 PHASE, 60 CYCLE, 2200 VOLTS | au. wp. Rpm. vou Make Type 3 i 
= 4 20 1200 NEW AL.-Chal!. AN 2 40 900 NEW G.E. KT 1 ig 1000 250 Comp. Westghse. M 3 a 
= 1 26 850 Westghse CCL lL 75 900 3. E. K 1 1 810 220 Series Cr.-Wh., SM i 
= 1 25 900 W.E. (G. E.) KT 1 100 720 G. E. K 1 5 900 240 Series Bullock eta = 3 
= 3 25 900 Al.-Chal. AN 2 125 495 Al.-Chal., sl. rg. 1 5 1100 230 Comp. Westghse. ..... 3 ; 
= 3 25 900 NEW AlL.-Chal. AN 1 150 600 G. E. , ae 1200 220 Shunt North.Elec. ..... 3 ' 
= 1 25 1200 W.FE. (G. E.) KT ;} 1 150 600 G.E. K 1 7% 600 220 Series Westghse. L y 
= 1 30 490 NEW AlL.-Chal., enclosed AN | 1 150 900 NEW G. E., slip ring M 1 7% 850 220 Shunt NEW West. R-8 3 ‘aa 
= 1 30 900 NEW G. E., slip ring MT | 1 200 580 Westzghse. 1 7% 1525 £220 Shunt G.E CQ = sah) a 
= 2 30 1150 NEW Al-Chal AN | 1 200 600 G. E., slip ring M 1 10 590 250 Shunt Peerless ee 2 aM 
= 1 30 1200 Fb.-Morse, sl. rg. BV 1 200 600 NEW G.E., slip ring M 1 10 650 220 Shunt G. E. CE 3 4 
3 2 40 1150 NEW AI.-Chal. AN | 1 250 720 Cr.-Wh., slip ring 5 an 750 220 Shunt No. Elec. ..... Z 4 
= 1 40 1200 W. E. (G. E.) KT 1 250 600 Westghse. Cc s 800 250 Shunt C. &C 1-T a f 
= 1 40 1200 NEW G. E., slip ring M 1 800 514 NEW G. E., slip ring M 1 10 1000 §=230 Shunt W. E. mill type = a 
= 1 50 370 Westghse., vertical CCI 1 1400 514 Westghse.,sl.rg. CW 1 10 1250 230 Shunt G. E cL a a, 
= 1 50 720 G. F., slip ring M 1 10 1375 220 Shunt G. E CE 3 4 
= 1 50 870 NEW Westghse cs 1 12 1170 =6.220 Shunt Amer. Eng. = Rag) 
= 2 50 900 G. c. . K | rE 1 15 360 500 Shunt Westghse. és 2 S 
= 1 50 900 ‘estghse ‘8 2 5 690 220 Shunt G. E E 3 i 
= 2 50 900 NEW Al-Chal AN 2 PHASE, 60 CYCL - 4 15 800 230 Shunt Cr-Wh. CM 3 Ee 
z 1 50 900 G. E,, slip ring M Qu. Hp. Rpm, Volts Make Type 1 15 $25 220 Shunt W-E.(G.E.) z re 
= 1 50 1200 W.E. (G. E.) KT 1 4% 720 115 Lincoln IF . lan 1100 §=6230 Shunt G. E. ‘E a it 
= 2 50 1200 Al.-Chal AN 1 7% 1200 220 > KQ 1 20 1050 500 Shunt G. E MP : 
= 2 50 1200 NEW AlL-Chal AN 1 20° ° 1200 220 Westg., sl.rg. CW 1 25 600 220 Series Bullock ‘ : 
= 1 50 1200 NEW AlI-Chal AN 1 3 850 440 West zhse 5 2 25 775 240 Shunt Cr.-Wh. CM = . 
a ] 75 490 Al -Chal A N 1 75 360 220 Burke . a 2 25 900 240 Shunt Cr.-Wh. CM a -# ae 
= 2 7% 514 Le Al.-C hal., vertical AN 1 100 690 220 Westghse CCL 1; 1100 240 Comp. G. E. MP 3 ae] 
= 1 75 720 NEW G.E K_ 1 150 1800 2200 NEW G.E. K 2 30 600 240 Series Bullock 3 4 
2 1 100 700-NEW Westghse cs 1 180 416 2200 Burke, sl.rg. ....... 1 30 1120 110 Comp. Westghse. ..... 3 a 
= 1 100 700 Westghse., sl. rg. CW 1 200 580. 220 Westghse. cs 1 35 900 125 Comp. Cr.-Wh. ccD 3 i. 
= 1 100 ~=1800 G. E. K 1 300 495 2000 Westghse. C 1 35 540-1080 250 Shunt G. E. CL * 
z 1 125 600 Westghse., st.rg. F 1 40 800 230 Shunt Sprague D = 
S l 580 Westghse cs 1 40 900 220 Comp.Sprague ; = j 
= 2 580 Westghse CCL 1 40 975 220 Shunt G. E. CL 2 
= 3 600 Al.-Chal. AN 3 PHASE, 25 CYCLE, 1 40 1200 220 Shunt Westghse. S , 
2 720 :. E, eS 1 52 275 550 Series West. Hoist K 3 s 
= 1 695 Al.-Chal., sl. rg. ANY 220/440 VOLT 1 55 845 220 Comp.G. E CL ‘ 
= 2 600 Westghse. (Hoist) CI . : 1 60 320 220 Comp. W. E. L4E y 
= 1 600 F.-M., ball bearing. sl. rg 1 2 750 G.E 1 75 1000 125 Comp. G. E H oF 
= 1 600 G.E., sl. rg., 3-bear.M 1 10 1440 Westghse CCL 1 100 720 230 Comp.G. E. RC 3 4 
= 1 440 G.E - rg op aees M | t 9 pred S : a 1 105 630 220 Comp.G. E. CL is 
= 1 600 NEW Westghse., sl. rg 2 5 500 3. E. < 1 200 56C 220 WwW . Ss 3 oe 
= 3-bearing cw 1 37 750 G.E_,slipring ITC — Come. ena. ‘ 
3 1 400 514 NEW AI.-Ch., sl. rg. ANY } ian 750 Westghse.,sl.rg. CW . | 
1 500 360 Westghse cx | 1 4 750 Westghse. CS Motors are all complete with pulleys, base or rails, 
2 | i 48 1500 NEW @ — _— K = pasion hn siternating ente im coma Ohio , 
= | ‘ — vem ms and smailer in alternating current motors, which a 
= SINGLE PHASE, 60 CYCLE 2100 375 GE, vertical K do net require scarters ‘ 
2 1 716 1165 104-208 Wagner 1200 500 NEW G.F.,slipring M fe 
2 1 10 rs 1800 110 G. E. | 1 225 500 G. E., slip ring M 50° All are guaranteed to be in good operative condition “yf 
= p 
= ee 
The above are only a few items from our large stock of Steam and Electricat Equipment, consisting ie 
of TURBO UNITS, RECIPROCATING UNITS, ROTARY CONVERTERS, MOTOR-GENERATOR SETS, } 
CONDENSERS, BOILERS, PUMPS, ETC. Complete list will be gladly mailed upon request. 
BRANCH OFFICES: 
PITTSBURGH, PA. SEATTLE, WASH. MONTREAL, QUE. 
498 Union Arcade Building 402 L. C. Smith Building 285 Beaver Hall Hill La ae 
‘(Ae 
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We have in Stock Motors 
of any Horse Power, 
Phase, Speed, or 
Voltage, in either 
A: C.. en BDixches 
New or 


Rebuilt. 


Generators: Any K.W. 
Capacity, Belt or 

Engine Driven, in 
either D. C. or 
A.C., any Phase, 
Speed or 
Voltage. 






We Wish 
You 
A Merry Christmas 


and a 
Prosperous New Year 


We are back to pre-war conditions. Motors, generators, 
pumps, air compressors, boilers, and engines, which you knew were 
not efficient, but installed to meet war-time emergencies, have no longer 
a place in your plant. The day of keen competition has arrived, and if your 
equipment is not such that it will enable you to keep down excessive over-head 

and meet your competitors’ prices, you will lose. 

Give this matter serious thought—NOW—before it is too late. Let us 
know what your conditions are and we shall be glad to offer sugges- 
tions to you—it’s a part of our service. 

The month of December has been for us the BEST month of 
the year 1920—the natural result of the excellent 
service rendered during previous months. 

Our business is built on the basis of sound judg- 

ment on all advice given and honest deal- 































Pumps é 

Bo} i. F ings—always. We realize that the success Ww d 
wires oD of our business rests with our abil- © on 

Air Com- ity to serve you efficiently. our Motor 






and Gener- 
ator repair- 
men anywhere 
to Rewind, Rebuild 
or Reconnect for 
Phase or Voltage. 
Wire us. 


pressors, En- 
gines, Corliss 
Slide-Valve or 
Automatic. Why 
not call our engineers 
at once? It costs you 
nothing. 


Give us the 
opportunity during 

the coming 
year. 




















BROWN-HUNKELE CORPORATION 


12-26-28 Mechanic Street, Newark, N. J. 
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SPILGER ELECTRIC “COMPANY, Inc. | 
: 109 BARCLAY STREET “& Phones : 
= NEW YORK CITY Barclay 4250-1-2 = 
3 TWO PHASE SLIP-RING MOTORS THREE PHASE SLIP-RING MOTORS = 
= No. Hp. Make r.p.m. No. Hp. Make r.p.m, = 
2 1 200 G.E. Slip Ring (new) 450 2 200 W.E. Slip Ring (new) 600 z 
= 2 200 W.E. Shp Ring (new) 600 l 150 = 7 Slip —— (new) 720 = 
2 2 175 Stanley synch. (used) 900 2 150 E. Slip Ring an 600 = 
2 2 150 W.€E. Slip Ring (new) 600 bv ae eae synch. (used) 900 z 
2 2 150 G.E. Slip Ring (new) 720 3 100 G.E. Slip Ring (new) 900 = 
zz 100 W. E. Slip Ring (new) 600 2 100 WW. E. Ship Ring (new) 720 = 
= 1 100 G.E. Slip Ring (new) 720 3 100 G.E. Slip Ring (new) 600 
= 1 100 W. E. Slip Ring (new) 900 3 75 W. E. Ship Ring (new) 900 : 
a 75 G. E. Slip Ring (new) 600 3 75 W. E. Slip Ring (new) 720 & 
. 1 75 W. E. Slip Ring (new) 720 3 75 W.E. Slip Ring (new) 600 3 
5 75 W.E. Slip Ring (new) 900 8 50 G. E. Slip Ring (new) 1200 : 
= 6 50 W.E. Slip Ring (new) 1200 7 50 W. E. Shp Ring (new) 900 & 
= 6 50 W. E. Slip Ring (new) 900 14 50 G.E. Slip Ring (new) 720 3 
E SINGLE-PHASE MOTORS = 
= No. Hp. Make r.p.m. No. Hp. Make ¥.p.m- : 
= | 1.5 West. Elec. (G.E.) new 1800 25 1 General Electric (new) 1800 I 
s 4 5 West. Elec. (G.E.) new 1800 10 } as (new) 1750 z 
= 4 5 West. Elec. (G.E.) new 1200 l + Sprague (used) 1800 
2 4 3 West. Elec. (G.E.) new a $ General Electric (used) 1200 § 
- 5 3 West. Elec. (G.E.) new 1200 l 4 Colonial (used) 1800 : 
= 7 2 West. Elec. (G.E.) new 1800 1 % Marathon (used) 1750 é 
a 1 1 West. Elec. (G.E.) new 1800 l +  Holtzer Cabot (used) 1150 & 
Z 220 VOLT DIRECT CURRENT MOTORS z 
= No. Hp Make r.p.m. No. Hp. Make rpm. & 
2 1 30 ~=©Northern (used) 1000 | 6 5 Triumph (new) 1170 3 
2 ‘1 20 Burke used 650 l 5 General Electric 1800 z 
s 4 15 West. Elec. (G.E.) new 850 1 5 C&C (used) 1250 3 
. 2 15 West. Elec. (G.E.) new 1150 1 5 Reliance (used) 500-2000 & 
- 1 15 West. Elec. (G.E.) new 1500 4 3. Triumph (new) 1750 & 
2 7 10 West. Elec. (G.E.) new 850 4 3 Triumph (new) 1150 3% 
= 8 10 General Electric.(W.E.) new 1150 4 3 West. Flee. (G.E.) new 1150 & 
= 10 10 General Electric. (W.E.) new 1700 4 3 West. Elec. (G.E.) new 1700 & 
= 10 10 Triumph (new) 1150 1 3 General Electric (W.E.) used 1100 2 ‘ 
» 3 7.5 Watson (used) 1760 2 2 West. Elec. (G.E.) new 1150 & 
: «4 7.5 General Electric (new) 1150 | 3 2 General Electric (W.E.) new 1700 & 
= 4 7.5 General Electric (new) 1700 l 2 General Electric (W.E.) series 900 3 
- 7.5 Triumph (new) 1760 3 2 Triumph (new) 1750 3 
.. a 7.5 Triumph (new) 1150 1 1.5 Browning (used) 1950 & 
2 | 7.5 Holtzer-Cabot (used) 900 | 2 1 General Electric (new) 1150 & 
= | 5 Watson (used) 1650 | 2 1 General Electric (new) 1700 & 
a. 3 5 General Electric (new) 1700s l 1 Fidelity (series) 550 & 
= 4 5 General Electric (new) 1150 6 } General Electric —_ 1350 & 
a 4 5 Triumph (new) 1750 3 1 Emerson (compound) 1200 5 
3 110 VOLT DIRECT —- MOTORS 2 
= No. Hp. Make r.p.m. | No. Hp. Make rpm. & 
oe 75 Eddy 500 Ff 1 3 Crocker Wheeler 950 & 
i ] 35 Triumph (used) 800 l 2 General Electric 1350 Z 
2 30 Westinghouse 900 2 2 Stanley 1350 & 
a. ee 25 Sturtevant 875 3 i Holtzer Cabot 1800 & 
. a 20 Milwaukee 650 1 1/6 Emerson 1800 & 
oe 20 General Electric 900 l + Roth 1300 & 
: 1 3 Diehl 1550 ‘ 
= COMPLETE LINE OF ALL SIZES NEW AND USED MOTORS IN STOCK : 
: FOR IMMEDIATE DELIVERY COMPLETE LIST MAILED ON REQUEST 
Da a ec ean 
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GEORGE SACHSENMAIER COMPANY, PHILADELPHIA, PA. 


Office: 926 No. 3rd Street Warehouse and Shops: 928-30-32 No. 3rd. St. 








E TORS 1—2% kw., Westgh. 1 Ph. 60 Cy., 2200 x 110/ 2—27 kw., 125 v., Crocker-Wheeler, type “D,”’ 
MOTOR GENERA 226 ia tp.m 
1—5 kw. Pittsburgh, 1 Ph. 60 Cy., 1500/3000 1—27% kw., 125 v., Westgh., type "=. gas rpm. 
2—New standard General Elec. motor gen- x 110 v. 1—30 kw., , Gen. Elec, type “‘H,"’ 975 rpm, 
re me 7 -hase. c zi sti 1—7 kw. Westgh., 1 Ph. 60 Cy., 2200/1100 1—35 * v., Triumph, 600 r.p.m. 
p acompi on common sub-base, consisting y 4107520 v. } 1—5 volt, Western Elec., 975 r.p.m. 
— on . ‘ Re . 8—10 kw. Westgh., 1 Ph. 60 Cy., 2200/1100 2—7! 25 v., Westgh., type ‘‘S,” 720 r.p.m. 
an pA Se | Rm 9 = x. 110/220 ¥ 1—85 kw., 125 v., Gen. Elec, type “H,” 720 r.p.m. 
full load, type “MCF,” form “LL.” with | 9_ 1) kw. Westgh., 1 Ph. 60 Cy., 2300 x 115/ | 1—100 kw., 125 v., Westgh., single bearing for 


synchronous motors which can be made | 230 v. ection, 580 r.p.m. 
suitable for any phase or voltage. 1—15 kw. G. E. 1 Ph, 60 Cy., type “H,” | 1—100 kw., 125 v., Western Elec., 3 bearing, 
/ 5 







1—50 kw., 550 volt, 450 r.p.m. Westgh. (Subway), 1040/2080 x 115/230 v. | type “L4G” 550 r.p.m. 
generator connected to 320 hp., 2200 1—25 kw. G. E. 1 Ph., 60 Cy., type ‘‘H,” 1—200 kw., 125 v., Gen. Elec. type “‘L,”’ 425 r.p.m. 
volt, 2 or 3 phase, 60 cycle Stanley al- 575/215 v. 1—7 kw., 250 v., Gen. Elec. type “‘H,”" 1800 r.p.m. 
ternator ? 2—110 kw. Westgh. 1 Ph., type “‘OISC,’’ 2200 1—30 kw., 50 v., Westgh. type ‘‘M,”’ 900 r.p.m. 
g " x 180 v 1—70 kw., 250 v., Westgh. type “‘S,” 875 r.p.m. 
1—100 we oe veh, BSS ee m.., eee 1— 125 kw., 250 v., Willey, 550 r.p.m, a 
generator only wi one bearing sui 1—125 kw., 250 v., type “‘M,”’ Westgh., 225 r.p.m. 
able for direct connection to a 600 BELTED ALTERNATORS | 1—-250 kw., 550 v., Westgh. 450 r.p.m. 
rpm. AC. motor. ; |; jJ— 20 kw. 110 y 3 1800 r.p.m., 60 cycle, single 3-PHASE, 60-CYCLE MOTORS 
1—10 kw.. Martin rotary converter, 230 phase, C. & Cc. alternator with exciter. Can be 1—15 hp., Allis-Chalmers, 550 v., type ‘3K,’ 
volts to 60 cycles, single phase. rewound for 220 v. - Soe 1150 r.p.m ‘ 
“a - a 1—150 kw. Ft. Wayne, type ‘ARB, 3 phase, | - : a acai tei 
1—7 kw., 125 volt, to 3_phase, 25 cycle, . le. 23 6 complete w 1—15 hp., Westgh., 550 v., type ‘“‘CS,’’ 1740 r.p.m. 
y J a 4 60 cycle, 2300 v., 600 r.p.m., mplete with | 6—25 h G. E., 220/440 v “KT,” 120 
oo Sa om. New, type ‘““MIC rails, pulley and exciter. ee 3. E., 220/ v., type . 0 
yeneral Elec. outfit. 1—150 kw., Crocker-Wheeler, 3 phase, 60 cycle, eS ‘ , ane 
1—5 kw., 65 volt, 1800 r.p.m., compound 2300 v., 900 r.p.m., complete with rails, pul- | : os jen teme ae he 
wound, Crocker Wheeler generator, ley and exciter. 1—25 hp., Crocker-Wh. Sl Rg. 550 v., type 
direct connected to a 7% hp., 3 phase D.C. DIRECT CONNECTED SETS | “@" 1140 r.p.m. 
motor i—75 kw., 250 v., 270 r.p.m., form “F,” General | 5—30 hp., G. E., New, 220/440 v., type “KT, 





2—350 amp. 70 volt, Crocker-Wheeler Elec. generator to 14 x 14 Ames engine. 1200 r.p.m. ed somes 40 
generator to 30 hp., 115 volt, 1000 | 1—75 kw., 250 v., 265 r.p.m., Westgh., generator “Tie” G. E., 220/440 v., type “KT,” 1800 
r.p.m. motor, both type “I. 1— 100 kw., 125/280 v., General Elec. wire, 1—30 hp.. Wagner, New, 220/440 v., type “BP,” 

generator 200 r.p.m., direct connected to Soe F.p.m. a cada oe 
15 x 24 Fitchburg, 4 valve engine complete | “Tea” 220/440 volt, type ‘CS, 
with balancing transformer ahd _ switchboard. : 7. ’ 
obi 3 : , ; 90 1—30 hp., Westgh., 220 v., type “CCL,’’ 840 r.p.m, 
1 aa ag ' v., Sturtevant Vert. unit, 295 1—35 hp.. G.E. 220/440 v,, type “KT.” 900 r-p.m. 
1—12 kw., 125 v., Sturtevant Horizontal unit, 8 x 8. a oo. Westgh., 220/440 v., type “CS,”" 1160 
_— fs ae °° .p.m., G.E. Marine s. ok tun 7 “ng 0 
Sa Be ay Se ae ie | RR eae 0. pe “onze eam 
1—75 kw., Thompson-Ryan generator to McEwen | ae hp., Westgh., 550 v., type ““CS,"" 1200 r.p.m. 
| engine, 14 x 14, 275 r.p.m. 2—40 hp., Westgh., Sl. Rg. motor only, 22 


0/ 
195 a > re 440 v., type “HF,’’ 870 r.p.m. 
1—125 kw., Ridgway Dyn. and Eng. Co’s unit. | 1—40 hp.. Allis-Chalmers, Sl. Rg. 550 v., 900 rpm, 


1—50 hp., Triumph, 220/440 volt, 720 r.p.m. 
DIRECT CURRENT GENERATORS | 1—50 np.. c.W., 220/440 v., type “Q.”" 900 r.p.m. 
Compound wound unless otherwise noted ise 1D. Ore. p44 /4 ae. Rana ane FD. m. 


WELDING SET 


1—35 hp.. 110 volt, 1800 r.p.m., type “L” 
Cc. & C. motor direct connected on a 
common sub-base to a 25 kw. 125 volt, 
60. cycle, single phase C, & C. gener- 
ator. 


TRANSFORMERS 


4—New Standard General Electric 3500 


Kva. each, rated 16500/14850/33000 900 r.p.m, 





= 
= 
= 
= 
= 
= 
= 
= 


x 3000 volts, with 2% and 5% taps. 1? =e an Desh, twee “E,”’ 1200 r.p.m. | a hp. pd New, oe v., type oa tte r.p.m. 
a . trin OF } — by v., Diehl, type ‘“‘CC,’’ 275 r.p.m. 3—75 hp., Westgh., 550 v., type ‘‘CS,’’ 870 r.p.m. 
2—New Standard General eect gdQqo | I—1t_kw., 125 v., Diehi, type “E,” 950 r-p.m, | 1—75 hp.. Allis-Chalmers, 550 v., 690 r.p.m, 
2400 et ‘its. vith oY / 15% tans i—17% kw., Gen. Elec., 125 v., type ‘‘MP,” i—100 hp., General Elec. New, 440 v., type 
a 2 volts, with 2% and 5% taps. 1200 r.p.m. OKT. F rpm. 
These transformers have 2% and 5% taps 2—20 kw., C. & C., 125 v., 325 rpm. | 1—150 hp., Westgh., 220 v., type “CS,”"" 1200 rpm. 
and can be used on ether voltage ratios. \ 1—25 kw., 125 v., Westgh., type ‘“‘SK,’* 1150 r.p.m. 1—350 hp., Westgh., 2200 v., type “CW,” 350 rpm, 


fh 


wrt 
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INDEPENDENT ELECTRIC MACHINERY CO. 


4 | CENTRAL STREET and GOODRICH PLACE, 
ge KANSAS CITY, MO. 


All Apparatus Listed Below in Stock for Prompt Shipment 


iD 





3 PH.,60C YCLE, 220 VOLT MOTORS DIRECT CONNECTED SETS 220 VOLT D GC GENERATORS NEW CROCKER-WHEELER 
cw Spee TRANSFORMERS 
No. Hp. Make Speed | 1—25-kw. General Electric, 250 volt | Kw. Speed N 
1 B Robbins & Myers. New Generator, compound, 3600-r.p.m., | a) ree . 1360 | 12—20-kva., 2200/220-110-volt, 60- 
~ levator nearer [evens 1200 direct connected to Curtis steam! j{ 15 Gen.Elec............... 1200 cycle, }-phase, Transformers, with 
e . . : = turbine. . : oil 
5 Gen. Elec., slip r ca 520 1 60 kw. Commercial...... 7 ; 
oem nn” ati tae’ How ino | 1—20-KW.., $80-volt, 800-t.p.m. Sprague |, 25 wormeneues 700 | 3 40-kva., 2200/220-110-volt, 60-cycle, 
i u . 2 2 75 Westinghouse it 285 | -phase T re. wi 
10 Gen. Elec.. Rebuilt 1800 : - l-phase Transformers, with oil. 
tle pcetessert Myers New 1150 10 Ideal steam engine. 1 80 Milwaukee Pas 650 | 9—50-kva., 2200/220-110-volt, 60-cycle, 
15 Robbins & M yers, New 850 1—36-kw. Westinghouse 120-volt, 720-| 1 125 kw. Ft.Wayne des 600 | l-phase Transformers with oil. 


’ os r . Generator, direct c scte 
20 Robbins & Myers, New... 1150) Se erate cotors onnected to 


20 Gen. Elec., Sl. Rge., New.. 1135 , > . 
25 Gen. Elec., Rebuilt 1200 | aoe = te So eres 3 PH., 60 CY. ALTERNATORS 

o a5. Seer e 72 . Gene ect con- 
Lincoln, 2200-v SLRg.,Re 1200 nected to 60 hp., 3-phase, 220-volt, | 1—25-kva., 120-volt, 1800-r.p.m. Ft. 
30 Allis-Chalmers, Rebuilt. 860 25 cycle motor. Wayne, self-excited. 
30 Western Electric, Rebuilt 900] 1 50.Kw.. 125-volt, 280-r rene 
; : , ms = 50-kw., 125- , 280-r.p.m. General 
30 Gen. Elec., Sip Ring, New 900 Electric Generator, direct connected 
30 Gen. Elec., 8.C., Rebuilt. . 12C0 to 11 x 12 G. E. Marine steam engine 
30 Robbins & Myers, New —:1150 | 1__75-kw. General Electric 250-volt, 


MOTOR GENERATOR SETS 


1—-125-volt, 40-amp. Triumph Balancer 
set. 

2- Standard R. & M., 300-watt, 30 to 
110-volt, battery charging sets. 

1— 250-watt, G.E—MIC,24-volt, 10.4- 
amp., direct connected to 110-volt, 


| 
| 
Generator, direct connected to 10 x 


1—50-kw., 220-volt, 60-cycle, 3-phase, 
3600-r.p.m. Burke Alternator, direct 
connected to 50-kw. turbine, com- 


COU me et es eS es bee Set Se Set eB ee 
to 


_ _ 


- ~ — a cane 1730 300-r p.m Compound Generator, a; te. 60-cycle, 1-phase motor. 
atson, Re _.. eee 1200 direct connected to Ballsteam engine | | —62!-kw. 2200-volt, 60-evcle, 3-phase, 1—10-kw., Martin Rotary Converter 
10 Allis-Chalmers, Rebuilt. 865 | 1—100-kw., 220-volt, 400-amp.., 255- | 300-r.p.m. Bullock Alternator, direct 115-volt, D.C., 230-volt, 3-phase, 
40 Bullock, Rebuilt. ... . 850 r.p.m., 3-wire Western’ Electric connected to an Aimes steam engine, 60-cycle. ; 
> 40 ‘Watson, New...... 1200 Generator, direct connected to a all complete ae oe ‘pnsker.W 
1 50 Gen. Elec., Sl. Rg., New.. 1200 Fitchburg tandem steam engine. : an : pe 5 ee oo ee 
1 50 Allis-Chal., 2200-v.,Re.. 865] 1—150-kw., 220-volt, 255-r.p.m Western | | -75-kva., 2300-volt, 1200-r.p.m., 60- 13-kw., 125-volt, comp. generator. — 
1 50 Allis-Chal., 2200-V., New. 865 Electric Generator, direct connected | cycle, 3-phase Western Electric Mt Se oe. Sit : aa 
1 75 Ailis-Chalmers, Rebuilt 900 to Fitchburg tandem compound | Alternator, complete. } oe eee caeritiaiamed ts 
: 3 Ft. Wayne, 2200-V., Re 900 ose engine es | 1 80-kva., 2300-volt, 60-cycle, 3-phase, 50-hp., 3-vhase, 25-cycle motor. 
00 Gen. Elec., Sl. Rg., Re 1170 | 1—400-kw., 220-volt, 240-r.p.m.Western eon . , . ae eo ae 10 
1 150 Gen. Elec., 8S. Rg., Re 695 | Electric Generator, direct connected | 225-r.p.mi. Ft. Wayne Alternator, | 1--40-kw Westinghouse 80, 160-volt 
7O- ME, to Monarch tandem compound | direct connected to 110-hp., Buckeye generator, direct connected to 60-hp., 
engine producer gas engine complete. 3-phase, 25-cycle, 220-volt motor, 


2 100-kw., 440-volt, 60-cycle, 3-phase, 


220 VOLT D C MOTORS 3600-r.p.m. General Electric Curtiss 


Hp. Make Speed 110 VOLT D C GENERATORS | type turbines, complete with jet con- 500 VOLT MOTORS 
1 20 Gen. Elec 650 Kw. Speed densers for each machine, driven by Hp. Make Speed 
$30" General Elec... ...... 150011. 15  aAllis-Chalmers........... 1100 steam pumps, two synchronous|4 10 Westinghouse ......... 925 
1 30 Westinghouse, New . 1420 1 1714 Westingl : 1125 motor generator exciter sets, ODe l 19%W Elec 1200 
1 35 Crocker-Wheeler....... 750 f 7g WCOUNENOURS. ....----- nog Curtiss turbine exciter set, all 9 West. Elec...........++. 0 
1 75 Westinghouse.......... 450|1 30 Fairbanks-Morse..... -. 950 complete with necessary rheostats|! 30 General Electric........ 1020 
1 110 Crocker-Wheeler........ 560} 1 50 Westinghouse........... 850 and nine-panel switchboard. 1 50 General Flectric ....... 600 
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Whatever Your Power Problem 
May Be—We Give it Our 
Careful Attention 


OUR STOCK [S CONSTANTLY 
CHANGING 





FOR IMMEDIATE SHIPMENT 


Serviceability and Rush Delivery Assured 


1—300 kya., Allis-Chalmers. Revolving 
TURBINES A. C. UNITS Field Engine type Alternator, 60 Cycle, 
2—1250 k.w. Westinghouse Condensing or 1 <sthe ke. 6. m. Ob Gee Ph Oe 3 Phase, 220-440 Volts, D.C. to Skinner 
Non-Condensing or Bleeder type, 60 Volts. D. C. to Tandem Compound | Heavy Duty Automatic Engine 
Cycle, 3 Phase, 480, 2300 or 11,000 Automatic Engine, 150 r.p.m. complete. | . E ie 


Volts. 1—325 kva. Revolving Field E. T. Al- ° ae ee ‘ : ? 
1—1500-2200 k.w. General Electric Cur- ternator only, 60 Cycle, 3 Phase, 2300 a om Westinghouse, . Rev. Field, 

tiss Vertic al 4 Stage Condensing Turbo- Volt, 164 r.p.m. - ycle, 3 Phase, 440 Volt Alternator, 

Alternator Unit, 60 Cycle, 3 Phase 2—330 k.w. Westinghouse R. F. Engine DC. to Cross Compound Heavy Duty 

2300 or 4000 Volts, 900 r.p.m. Com type Alternators, 25-30 Cycle, 3 Phase. Corliss Engine, 90-day delivery. 

plete with Surface Condenser and all 400-440 V., D. C. to Cross Compound 

fittings and Auxiliaries Allis Corliss Engine 


1—400 k.w. Crocker-Wheeler Revolving 


Field Engine type Alternator, 60 Cycle, 
CONDENSERS 3 Phase. 220-440 Volt. 225. No 











~J9 T.p.m. 
2—8000 sq.ft. Wheeler Admiralty type, Engine. AJ APPARATUS 
Surface Condensers, without Auxiliaries, 
|—5700 ‘sq.ft. Worthington, ‘complete with . yt lament hig IN GOOD CONDITION 
all Fittings and Auxiliaries. —240 w neral ectric volving 
1—5400 sq.ft. Wheeler Admiralty type Feld Engine type Alt t 60 Cycl ES 
Gundouane aia with all Fittings 3° Ph aa 220-440 Volts, D&C. to cae | THE FIRST SENTIAL 


and Auxiliaries Tandem Compound Condensing Engine. 





Power Machinery Exchange 


1 MONTGOMERY STREET, JERSEY CITY, N. J. 








A.C. DIRECT CONNECTED UNITS 


375 KVA G. E. 3 ph., 60 cy., 2300 V. alternator with Curtiss horizontal turbine with dir. con. exciter, 
switchboard and condenser, (seen operating) immediate delivery. 
250 KVA Al. Chal., 3 ph., 60 cy., 2300 V. (or 440-220 V.) with Hamilton heavy duty engine, 200 r.p.m. 
250 KVA. Al. Chal. 3 ph., 60 cy., 440-220 V. with Buckeye 18 x 30 heavy duty engine, 120 R.P.M. 
175 KW AI. Chal. 2 or 3 ph., 66 cy., 2300 V. (or 440-220 V.) with Al. Chal. 16 x 30 heavy duty Corliss 
engine, 150 R.P.M. 
100 KW ALI. Chal., 3 ph., 60 cy., 2300 V. (or 440-220 V.) with Erie Ball side crank, 12 x 14 engine. 
100 KVA C  W. 2 or 3 ph., 60 cy., 2300 V. (or 440-220 V.) with Ridgway 14 x 12 engine. 
90 KVA G. E. 3 ph., 60 cy., 2300 V. (or 440-220 V.) with Chuse Uniflow engine, |4 x 16, side crank, 
(seen operating ). 
75 KVA G. E. 3 ph., 60 cy., 2300 V. (or 440-220 V.) with Harrisburg 13 x 14, side crank engine. 
60 KVA Elec. Mchy. 3 ph., 60 cy., 2300 V. (or 440-220 V.) with Skinner 11 x 12 engine. 


DIRECT CURRENT UNITS 


325 KW Weahse. 250-125 volt. with Cooper Corliss enginc.. 

300 KW C.-W. 250 volt, 12 pole, with Watts Campbell cross comp. engine (seen operating). 

300 KW, 250 KW, and 200 KW, G. E. 125 volt generators with Fleming + valve engines. 

200 KW W ghse. 250 volt, 8 pole, with Erie Ball engine. 

100 KW Wehse. 125 volt, 8 pole, with Skinner 15 x 16 engine. 

75 KW, 60 KW, 50 KW, 40 KW, 30 KW, 25 KW, 20 KW, 15 KW, 10 KW, 7 KW and 24, KW 


direct connected units. 


MTP CCC 
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suntv seston 


MOTOR BARGAINS 


Each 
$65.00 
65.00 


ice 


1s 


0-74 . Wagner ...... 
G. E Type RSA 
Wagner 125.00 


OMAR so), yi oo ene. aya 
, Single Phase, 110-2 20 Volt, 60 ects 1750 R.P.M. 


IMMEDIATE SHIPMENT 


Take As Many As You Want, 25°%% Cash With Order. 
Quan. Make Phase Speed 


l G.E. 1800 
G.E. 1800 
C.W. 1200 
C.W. 1200 
G.E. 1200 
G.E. 1800 
G.E. 900 
Wes. 900 


MONARCH ELECTRIC MOTOR CO., 166 Centre St., New York 
Phone: 1240 Franklin Motors Bought Anywhere—Any Size 


Volts 
220 
220 
220 
220 
220 
220 
440 
440 
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ELECTRICAL MACHINERY—Stock Shipment 


3-Phase, 60-Cycle, 220-440-V MOTORS ' 220 VOLT Cc. 
. Hp. Make Type Speed DIRECT CURRENT MOTORS 


15 West. Elec. 900 Hp. Make Type Speed -£ j ‘ : 
15 West. Elec 1200 West. Elec RC 1700 New 31; ... Gen. Elec. ATB ,240 1200 
15 West. Elec 1800 West. Flec RC 1150 New ‘ Westinghouse ia ° gone $00 
20 West. Elec 900 West. Elec RC 1700 New West. Elec 815 2300 900 
20 West. Elec 1200 West. Elec RC 1150 New Allis-Chalmers - 2300 900 
20 West. Elec 1800 West. Elec RC 850 New Gen. Elec. 2300 600 
25 West. Elec 1200 West. Elec RC 1700 New Allis-Chal. 2300 oon 
25 Allis-Chal 1150 West. Elec 2 1100 Used Allis-Chal. ase San 
30 West. Elec. 1200 West. Ele RT 650/1950 New Gen. Elec. — 200 
30 Fair.-Morse 1200 Allis-Chalmers 575/1450 Used West inghouse we See gO 
35 Swing 900 West. Elec RC 1700 New Gen. Elec ATB 480 720 


40 West 1200 West. Elec RC 1150 New y 
40 West 1800 Peerless 1150 Used MOTOR GENERATOR SETS 


ir 


BELTED TYPE GENERATORS 
3-Phase, 60-Cycie 


New Ree. Make Type Volt Speed 


AAR ARR 
Hass4HH46 


jookoa 
4 
NINIOTONOT ON Oo C2 Gob to 


Elec 


E le c 
50 Gen > 600 
50 West 900 
50 West 1200 
50 West 900 
60 West 1800 
5 West 1800 
> West 1200 
5 West 
150 West 
150 West 
3-Phase, 60-Cyc A.C. 
3 West 
2 10 West 
1 15 West. Elec 900 
2 i5 West 1200 
> 20 West 1200 
1 20 West 900 
4 25 West. Elec MT 1200 
: 30 West ‘ 1200 
l 
1 
1 


PD a pt tot to 
eee 


600 


1200 


40 West 1200 

40 West y I 900 

50 West. Elec D 346 $00 

50 West. Elec 1200 

50 West 

DIRECT 
$y M ake Type 

Fair.-Morse CP 
Fair.~Morse cP 

Elec. Mach 

Triumph 

Fair.-Morse CP 

Sturtevant 

Westinghouse 

Milwaukee 

Goodman 

West. Elec L 


Long Distance Phone: 
Haymarket 8166 


3 
3 
3 
3 
a 
= 
5 
e 
= 
5 
= 
5 
. 
é 
Mu 


720 New 
720 New 
New 
SLIP RING MOTORS 
New 
1200 New 
Used 
New 
New 
New 
New 
New 
New 
New 
New 
New 
Elec M’ 900 New 


CURRENT BELTED GENERATORS 
Speed 


1350 
350 
1200 
1400 
1100 
500 
800 
1125 
600 
375 





Peerless 1800 Used 
West. Elec RC 1150 New 
West. Elec RC 1700 New 
West. Elec R¢ 1150 New 
West. Elec R¢ 1150 New 
West. Elec RC 1150 New 
Wiley Elec 890 Used 
Westinghouse SK 750 Used 


ENGINE GENERATOR SETS 
—50-kw., 115/125-volt, 275-r.p.m. West. Elec., 

type L-4, comp. wd., 6-pole, direct current, 
direct connected to 12 x 12 center crank, simple 
automatic ball engine. 

1—150-kw., 250-volt, 9000-r.p.m. DeLaval, comp. 
wd. turbine, direct connected to 2—75-kw., 
900-r.p.m. Mill Generators 

1—200-kw., 240-volt, 200-r.p.m. Gen. Elec., type 
TRE, form D, Frame 36, 3-phase, 60-cycle, with 
exciter for direct connection 

1—250-kva. Westinghouse, 240-volt, 200-r.p.m., 
3-phase, 60-cycle Generator, dircct connected 
to 15 % x 27 x 21 Tandem compound Erie City 
crank “side, 4-valve, left-hand auto. Corliss 


engine 
1—250-kw.,. 2300-volt, 3-phase, 60-cycle, 200- 
r.p.m. General Electric, type ATB Generator, 
direct connected to 20 x 22 simple automatic 
Taylor engine Fly 


slide valve Chandler & 

wheel, 10 ft. x 1S in. Complete with switchboard 
exciter, oiling system fittings and trimmings. 
~360-kw., 2300-volt, General Electric, 150-r.p.m., 
type TRE, 3-phase, 60-cycle, direct connected 
to 20 x 36 Rice & Sargent, 4-valve non-releasing 
Corliss engine Fly wheel, 12 ft. x 13 in., 
complete with Rites speed regulating device, 
force feed iubrication exciter, switchboard, 
fittings and trimmings. 


ETT mt OD pm bet pa et id tt es DO sO 


1—-12'-kw., 125-volt Triumph Electric Interpole 
1200-r.p.m., direct connected to 3-phase, 
60-cycle, new General flectric motor on base 

1—18-kw., 125-volt Westinghouse, 900-r.p.m., 
direct connected to 3-phase, 60-cycle new 
General Electric motor on base. 

1—33-kw., 125-volt Milwaukee, 1200-r.p.m., 
direct connected to 3-phase, 60-cycle New 
General Electric motor on base 
-37 \-kw., 125-volt Westinghouse, 900-r.p.m. 
direct connected to 3-phase, 60-cycle, new 
General Electric slip ring motor, complete with 
battery charging board, 3-circuit panel field 
rheostat and complete equipme nt. 

1—100-:w. Goodman Mfg. Co., 220-volt, 600- 
r.p.m., direct connected to 3. -phase, 60-cycle 
new General Electric slip ring motor on base 


OIL ENGINE SETS 

1—45-kw., 125/250-volt, D.C. Sprague (G. EF.) 
400 r.p.m., 3-wire Generator, direct connected 
to 4-cylinder, 70-hp. horizontal Olds engine, 
built by Seagar Engine Works, Lansing, Mich., 
complete with switchboard, fittings and trim- 
mings . 

1—35-kw., 125/250-volt, D.C. Westinghouse, SK, 
675-r.p.in., belted to 70-hp., 4-cylinder horizon- 
tal Olds engine, complete with switchboard 
fittings and trimmings. 

1—22:-kw., 125/250-volt Sprague, D.C.. type C 
Generator, direct connected to 40- hp., 2-cylin- 
der horizontal engine,with switchboard fittings 
and trimmings. 

1—100-kw., 2300-volt G. E., 3-phase, 60-cycle, 
Type A.T. B., 275-r.p.m., direct connected to 
i3 x 16, non-releasing. 4-valve Chuse Corliss 
Engine. Complete with switchboard, exciter 
and fittings. 


Write or wire for specifications and quotations, also when you have equipment for sale. 


CHICAGO ELECTRIC CO., 740 W. Van Buren St., Chicago, Il. 
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Reliable—POWER PLANT MACHINERY 


A. C. MOTORS 
3-Phase, 60-Cycle, Squirrel Cage and Slip Ring 
Volt Rpm 


STEAM ENGINES 


1—17 x 34 x 48 Hamilton, cross compound, heavy 
duty Corliss, designed for rope drive. 

1—16 x 34 x 48 Hamilton, tandem compound, 
heavy duty Corliss, designed for rope drive 
6—18 x 36 Allis-Chalmers, heavy duty Corliss 
1—18 x 24 Atlas automatic, four-valve. 

1—16 x 42 Allis-Corliss 
1—14 x 30 Hamilton, heavy @uty Corliss 


1—16 x 22 Houston, Stanwood & Gamble, slide 
valve 

1—14 x 18 Erie City automatic. 

1—14 x 16 Brownell, slide valve. 

1—13 x i6 Erie City automatic. 

1—12 x 12 Erie City automatic. 

1—11 x 15 Erie automatic. 

1—12 x 16 Chandler & Taylor, slide valve 

1—10 x 12 Chandler & Taylor, slide valve 

1— 9x 16 Lane & Bodley, slide vaive 

1— 9x 9 Industrial vertical. 

I1— 8 x 8 Industrial vertical 

1 6x 8 horizontal slide valve 

1 4x 5 Clark vertical 


BOILERS 


3—520-hp. B. & W., A.S.M.E. code, 250 Ib 
pressure (new). 

4—250-hp. B. & W., 150-lb. pressure. 

2—250-hp. Sterling, 150-Ib. pressure 

4—200-hp., 84 x 18, high pressure return tubular 

4—150-hp., 72 x 18, high pressure, return tubular 

1—140-hp., 78 x 14, high pressure, Ohio standard 

1—-125-hp., 72 x 16, high pressure, return tubular 

1—-100-hp., 66 x 16 horizontal return tubular. 

1—80-hp., 60 x 16, high pressure, Ohio standardf, 

1—60-hp., 54 x 14, high pressure, return tubular 

1—50-hp., 48 x 14 horizontal return tubular. 

3—25-hp., 42 x 95, new, A.S.M.E. code, vertical 
125 Ib. 

1—15-hp., 36 x 83 new A.S.M.E. code vertical, 
100 Ib. 


1—10-hp., 30 x 83 new Ohio standard vertical, 
100 Ib. 


No. 


6 
4 


6 
10 


Any of the 


~~ 


wae 


PDIONIN Ow 


er DODO mR ODO 


Hp. 
2 


40 
40 
50 
60 
50 
75 
100 
100 
150 
250 


New 
New 
4 New 
New 
New 
New 
New 
Used 
New 
New 
New 
New 
New 
New 
New 
New 
New 
New 
New 
New 
New 
New 
Used 
Used 
New 


above 


Make 
Westinghouse 
G. E. 

G. E. 
G. E, 
a ee 
G. E. 


G.E (slip ring) 

Fairbanks-Morse 

3 
E. (slip ring) . 





] 
E. 
i ee 
I. (slip ring) 





E. 
E. (slip ring) 


Westinghouse 
Westinzhouse 
Allis-Chalmers 


220 
220 
220 
220 
220 
220 
220 
220 
220 
20 
220 
220 
220 
220 
220 
440 
220 
220 
220 
220 
220 
220 
220 
2200 
2200 





1200 
1200 
1800 
1200 
870 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
900 
1200 
900 
600 
1200 
900 
900 
1200 
900 
900 
1200 
720 


500 


220-volt Motors can be 


furnished for 440-volt and vice versa. 


17 %&-kw. Westinghouse, 


D. C. 


GENERATORS 


Belted and Direct Connected 
17 %-kw. Triumph, 125-volt, compound wound, 
D.C. Generator, direct connected to an 8 x 8 
Troy vertical automatic Engine. 


125-volt, D.C., com- 


pound wound Generator, direct connected to a 
7 x 8 Erie Ball, enclosed type automatic engine 


Allis-Chalmers, 


120-volt, 


compound wound Generator, 925-r.p.m 
275-r.p.m., 
D.C., compound wound Generator, direct con- 
nected to a Skinner uniflow automatic engine on 


1 
on sub-base 
1—22 -kw. 
1—50-kw. 
sub-hase 
1—50-kw 


Allis-Chalmers, 240-volt, D.C., 


Allis-Chalmers, 


\25-volt, 


D.C,, 


com- 


pouna wound Generator, direct connected to a 


10 x 12 Erie Ball automatic engine 
1—65-kw. Jantz & Leist, heavy type, 125-volt, 
compound wound, D.C. Generator, direct con- 


nected to a Skinner automatic slide valve 
engine 
1—75-kw. General Electric, 125-volt, 275-r.p.m., 


compound wound, D.C. Generator, direct 
connected to a 1444 x 14 Russell automatic 
engine on sub-base. 

1—100-kw. Triumph, 125-volt, 675-r.p.m., com- 
pound wound, belted type Generator 

1—150-kw. Northern Electric Co., 250-volt, D.C., 
compound wound Generator, direct connected 
to an 18 x 18 Skinner automatic slide valve 
engine on sub-base. 


A. C. GENERATORS 
Belted and Direct Connected 


i—-800-kw. Allis-Chalmers, 3-phase, 60-cycle, 480- 
volt Alternator, direct connected to a 26 x 44 x 
_ po compound Allis-Chalmers Corliss 
ngine. 

1—500-kw. General Electric Curtis, vertical, 3- 
phase, 60-cycle, 2300-volt, 1800-r.p.m. Turbo 
Generator Set, with Wheeler condenser. 

1—-375-kva., 3-phase, 60-cycle, 4000, 2000 or 480- 
volt, 150-r.p.m. Allis-Chalmers Alternator, 
direct connected to a 21 x 30 Fleming-Harris- 
burg enclosed type Corliss valve, heavy duty 
Engine 

2—New 312-kva, 3-phase, 60-cycle, 2300-volt 
Western Electric Alternators, each direct con- 
nected to a new 18 x 24 Corliss Engine. 

1—150-kw. Allis-Chalmers, 3-phase, 60-cycle 
2300-volt Alternator, 150-r.p.m., direct con- 
nected to a 14 x 30 heavy duty Allis-Chalmers 
Corliss Engine 

1—125-kw. Ft. Wayne, 3-phase, 60-cycle, 1150- 
volt, 257-r.p.m. Alternator, direct connected to 
a 14 x 20% x 16 Skinner tandem compound 
automatic slide valve Engine 

1—90-kva. Electric Machinery Co., 3-phase, 60- 
cycle, 220-volt, 1200-r.p.m. revolving field, 
belted type Alternator 

1—56.2 kw. Western Electric, 3-phase, 60-cycle, 


OUR SHOPS AND EXPERIENCE ARE AT YOUR SERVICE 


THE RANDLE MACHINERY COMPAN 


240-volt, 1200-r.p.m. revolving field, belted 
type Alternator. 
Established 
35 Years 


Located ONLY at 1822 POWER ST., CINCINNATI, OHIO 


Under the Fairbanks O.K. 


Electric Motor 
Stocks 


from 28 Branch Houses 


Lincoln 


2 and 3 Phase, 50 H.P. 
to 3 H.P. 


Wagner 





1 Phase, 10 H.P. to 


1 ELP. 


Westinghouse 


Direct Current 50 H.P. 
to 1/6 H.P. 


Available for Immediate Delivery 


Prices Right 


Trade Discounts 


35 and 40 degree rating 


THE FAIRBANKS CO., 416 Broome St., New York 
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OHN A. STEWART ELECTRIC CO. 


1814 Continental Bank Bldg. 
Chicago, III. 


TURBINES 


3—500 kw. Gen. Elec. Vertical, 3 ph., 60 
ey. 1800 r.p.m. 2300 v. with 2000 sq. 
ft. Surface Condenser, with piping to 
headers Beautiful condition Imme- 
diate delivery. 

2—400 kw. Westinghouse Bronze Bladed, 


2300-550-480 
500 


with 2 


2 or 3 ph., 60 ey., 3300- 
volts, 3600 r.p.m. condensing 
sq. ft. Surface condenser. 


FREQUENCY CHANGERS 


3—200 kw. G. E. 3 ph., 25 cy., 6000 v. to 
3 ph., 60 cy., 2400 v. 750 r.p.m, four 
bearing can be separated making 2 


motors 


1—400 kw. G. E. same as above 375 r.p.m. 


1—500 kw. G. E. same above 375 r.p.m. 


as 


CONDENSERS 


2—Westinghouse No. 11 Le Blane Low 
Level Jet Condensers, complete with 
Motor driven pumps, strainers and piping. 
Used one year and now in perfect con- 
dition. Good new. Immediate de- 
livery Cincinnati. 


as 


| 
| 


1—240 kw: 


1—1400 hp. 


1—1250 
6600 y. 
starting 


1—750 hp. 
2200 v. 


1—300 hp. 
cy., 440 v., 


Cincinnati, O. 


GENERATOR AND 
ENGINE 


v. 150 
exciter, 


24 Russel 


heavy 
tion. 


Ring 
60 cy. 
netic 
motor 
crate. 


Cy... 
starter. 


kva, 


Ft. 
r.pm. 
direct 


duty 


Immediate 


Wayne 3 
revolving field with belted 

connected to 
Tandem 
Engine. 
shipment 


Compound 


ph., 60 cy., 2300 


ia = 87.=x 
4 Valve 

condi- 
Cincinnati. 


Excellent 


MOTORS 


Rolling 


2300 


control 


is bra 


moto 


New 


Mill 
505 
panel 


Y, 


nd 


Allis-Chalmers, 
Slip Ring 


Westinghouse 
Type 


new 


Westinghouse 


3 ph., 25 cy. 


New Allis-Chalmers, 
485 r.p.m. 


type C. W. 
motor, 3 
r.p.m,. with 
complete, 
and in 


Slip 
ph., 
mag- 
This 
original 


Synchronous, 
450 r.p.m. with 


3 ph., 60 
505 r.p.m,. With 


3 ph., 25 
Slip Ring Induc- 


tion Type with base and drum control. 


—250 hp. 


v. 600 


New. 
r.p.m. 


G, 


E, 3 


Squirrel C 


ph.. 60 cy., 550 


Cage 40°. 


408 First Nat. Bank Bldg. 





2112 Central Street 
Kansas City, Mo. 


BOILERS 


2—480 hp. Sterling Water Tube. Code built 


160 Ib. working pressure and fired 
grates complete with all fittings. 

6—500 hp. Aultman & Taylor, B, & W. 
boilers with Green Chain Grate Stokers, 
175 Ib. press. 

4—490 hp. Springfield Water Tube. Good 
for 150 Ib. press. Complete with 
Murphy underfeed stokers and all 
fittings Excellent condition, Imme- 
diate delivery. Low in price. 

20—250 hp. Wicks with Stokers and all 
fittings. Excellent condition. These 
boilers can go into Michigan or any 
other state. 


ROTARY CONVERTER 


1—500 kw. Westinghouse, 2300 v. AC. 
250 v. DC. with transformers and 
Switchboard panels. Fine condition. 
Immediate shipment. 

1i—300 kw. Westinghouse 60 cy., 3 ph., 
11000 y. A.C., 550 v. D.C. with trans- 
formers, A.C. and D.C. panels. Other 
transformers available for different 
ratios, 

1—400 kw. G. E. 250 v. D.C. 185 v. AC. 
375 ee no transformers. 


1—500 kw. G. E. Same as above. 


SOS AAL TALULA OOEUEEOAU ODOR ABUEEUBUALUEDAAAADODLEEAUAUUDOEDOEUATUEDAGDODOEDOEUELUEUEGUEOEUECUELOETOGUEUOOOUAAADOADEEUAOEELECUECOECONOUEUEAEUOEUERUSEOEOELOEOEUOEOOEUELEEAOEUUTOEDEUUUOEROADEELEGAELUEDECUADOEDUEUETUETUDEAUAEUEE AE ECUEEO GHEE ECU TAE EEE THEE 


IMMEDIATE SHIPMENT 
New and Used Electrical Equipment 


BARGAIN PRICES 


ALTERNATING CURRENT 


MOTORS 
3-Ph., 60-Cy. (40-Deg. C). 

No. Hp. Rev. Volt Type Make 

1 1 1200 220/440 K R. & M. 
1 1 1800 220/440 K R. & M. 
1 2 1200 220/440 K =" & M. 
1 2 1800 220 (440 K & M. 
2 3 1800 220/440 Is Dien 

2 3 1200 220/440 KT G. FE, 

2 5 1800 220 440 K R. & M. 
3 5 1200 220/440 K R. & M. 
1 7% 1200 220, 440 K R. & M. 
l 7% $00 220, 440 K R. & M. 
1 10 1800 220/440 is Diehl 

1 15 1200 220/440 K R. & M. 
l 15 900 220/440 K R. & M. 
l 20 1200 220/440 KT G E. 

1 20 900 220/440 K R. & M. 
1 25 1200 220/440 K R. & M. 
2 30 1200 220/440 K R. & M. 

ALTERNATING CURRENT 
MOTORS 
2-Ph., 60-Cy. (40-Deg. C). 

No Hp Rev. Volt Type Make 
2 2 1800 220/440 K R. & M. 
l 2 1200 220/440 K R. & M. 
l 2 900 220/440 K R. & M. 
l 5 900 220/440 K R. & M. 
2 7% 1800 220/440 K R. & M 
l 10 1800 220/440 K R. & M 
1 10 1200 220/440 K R. & M 


Send for our stock sheet which lists equipment in addition to the above. 


l 
i 
1 
1 
1 


No. 


pe pst pt NS) pe pet pt pt 


1—75-kw., 





15 1800 220,440 K R. & M. 
20 1200 440 K R. & M. 
20 900 440 K R. & M. 
25 1200 220 440 K R. & M. 
30 1200 220 440 K R. & M. 
DIRECT CURRENT MOTORS 
Hp. Volts Rev. Make 
5 500 1100 R. & M 
7 250 410 Phoenix 
7% 500 850 Ww estghse. 
15 500 650 G.E 
15 500 1100 Cr.-Wh. 
25 230 800 G. E. 
25 500 800 G.E. 
35 230 oe G.E 
35 230 87: W.E 


MOTOR GENERATOR SETS 


1—100-kw., 250/275-volt, 
General Electric, 
nected to 1—2: 300-v olt, 
Synchronous Motor, 


exciter and new switchboards. 


900-r.p.m., 


Type DLC 


with interpoles direct_con- 


wit 


3-ph., 60-cy. G. E, 
h direct. connected 
Set will be 


completely overhauled and ready for shipment 
in 4 weeks. 
1—150-kw., 


direct 
3-ph., 


250/275-volt, 51 


connected 
60-cy., 


to 
Type IQ, form KL ¢ 
Induction Motor, with A.C 
250-volt, b00-r p.m, 


direct connected to | 


3-ph., 66 


-cy. 


complete. 


Gen. 


220-volt or 


Elec. 


4-r.p.m. 
225-hp., 


Gen. Flec., 
2300-volt, 
Gen. Flec. 

. and D.C. panels. 

Bullock Generator, 

2300-volt, 

Induction Motor, 


SPECIAL 
1—-750--kw., 2200-volt, 3-ph., 60-cy., 720-r.p.m. 
Westinghouse Synchronous Motor, with direct 
connected exciter and starting equi »yment. 
STEAM ma Po GENERATOR SETS 
1—50-kw., 125-volt G. E., direct connected to 
1—7! 5-hp. Ball engine with switchboard. 


1—22 \4-kw., 125-volt Westinghouse, direct con- 
nec ted to 1—30-hp. Russel engine with switch- 
board. 

1—75-kw., 125-volt, Westinghouse, direct con- 


nected to 1—100-hp. 
board. 

1—100-kw., 250-volt Western Electric, direct 
connected to 1—100-hp. Skinner Engine, with 
switchboard. 

1—150-kw., 250-volt Gen. Elec., 
1—19 x 20 Harrisburg Engine, 


Ball Engine, with switch- 


direct connected 
withswitchboard 


1—200-kw., 250-volt Westinghouse, direct con- 
nected to 1—20 x 21 Erie City Engine, with 
switchboard. 

i—165-kw., 500-volt Crocker-Wheeler, direct 


connected 1—18 x 19 Harrsi urg Engine, with 
switchboard. 
i—f00-kw., 250-volt, 
1000-hp. De 
complete. 


GAS ENGINE GENERATOR SETS 
1 )-kw., 250-volt, 260-rev. Ft. Wayne, direct 
connected to 1—Vertical, 3-cylinder Engine, 
complete, 
1—100-kw., 
nected to 
complete. 


500-rev., connected to 1 
Laval Multi-Stage Steam Turbine, 


250-volt Westinghouse, direct 
i—Vertical, 3-cylinder 


Tell 


con- 
Engine, 


us what you have for szle—we may be in a position to use your idle machinery. 


MOORHEAD MACHINERY CO. 


Office: 522 Pittsburgh Life Bldg. PITTSBURGH, PA. Warehouse: S 
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CHICAGO 


ENGINE GENERATOR SETS 


100-kw. Westinghouse, 3-phase, 220/440 /2300 
volt, 60-cycle, direct connected to 15 x 14 
Skinner engine, 227-r.p.m., with switch- 
board. 

50-kw. Ft. Wayne, 3-phase, 60-cycle, 2300 /440- 
volt, direct connected to 11 x 12 Skinner 
engine, 227-r.p.m., with exciter and switch- 
board. 

100-kw. Westinghouse, 2-phase, 220-volt, 60- 
cycle, direct connected to 15 x 14 Skinner 
engine, 300-r.p.m., with switchboard 


ONSOLIPATEP 


WIRE AND 
° MACHINERY 


OBPOBATION 


» ILLINOIS. 








| BELTED GENERATORS D. C. 


50-kw. Western Electric Generator, shunt or 
compound wound, 125-vcli, 675-r.p.m., 
with switchboard. 

33-kw. Western Electric Generator, shunt 
wound or compound wound, 125-volt, 
800-r.p.m., complete with switchboard. 

37-kw. Northern, compound wound Generator, 
250-volt, 875-r.p.m., complete with switch- 
board. 


37-kw. Westinghouse Generator, compound 


| 


wound, 250-volt, 1425-r.p.m., complete 


with switchboard. 


3 PHASE, 25-CYCLE, 40° MOTORS | 





3 PHASE, 60-CYCLE MOTORS 


IN STOCK 
Hp. Make Speed 
3 St. Louis 1800 
5 St. Louis 1800 
5 St. Louis 1200 
7% St. Louis 1800 
7% . St. Louis 1200 
10 St. Louis 1200 
10 St. Louis 1800 
15 St. Louis 1200 
15 St. Louis 1800 
30 Allis-Chalmers 900 
40 General Electric 600 
50 Fairbanks-Morse 900 
50 Allis-Chalmers 900 
50 General Electric 900 
75 Allis-Chalmers 900 
100 Ideal 1200 
200 Westinghouse 600 


D. C. MOTORS, 220 VOLTS 


D. C. 250 VOLTS 
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nes 


Carney’s Point, N. J. 


Let us handle your boiler requirements. 
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\bove boilers located at Du Pont Chemical Company’s Plant 


PRACTICALLY NEW —Used Six Months to Three _ | 





ENGINE GENERATOR SETS ej, a Speed 
50-kw. Allis-Chalmers Generator, direct con- | 75 Allis-Chalmers 725 
nected to 11 x 12 Skinner engine, 275- | 65 Allis-Chalmers 1440 
r.p.m., like new, with switchboard. Floor | 60 Allis-Chalmers 720 
space 10 x 8 ft. | 50 Westinghouse 735 

| 40 Westinghouse (sl. ring) 730 | 
| 35 Westinghouse 1450 
BELTED GENERATORS A.C. | 5; Weatihahdune 730 
75-kw. Westinghouse, 2300-volt, 3-phase, 60- 20 General Electric 725 
cycle, with damper windings and exciter, | 15 General Electric 715 
900-r.p.m., No. 120273, new. 10 Westing house 1455 
100-kva. General Electric, 2300-volt, 3-phase, 10 General Electric 720 
60-cycle, 900-r._p.m., type ATB, with 714 General Electric 715 
exciter, switchboard and belt 5 Westinghouse 1440 

150-kw. Westinghouse, 2400-volt, 3-phase, | 5 General Electric 715 | 

60-cycle, 600-r.p.m., with damper windings | 5 General Electric 1425 | 
and exciter, new. No. 825078. | 3 Westinghouse 720 
150-kw. General Electric, 2300 440-volt, 3 General Electric 710 
3-phase, 60-cycle, 600-r.p.m., with exciter. 2 General Electric 1450 
No. 93660, with belt. | 2 General Electric 430 


Hp. Make Speed 
3 General Electric 1700 
4 National 1000 
5 Northern 1025 
5 General Electric 1700 
712 Northern 340 
712 Reliance 550 1050 

10 General Electric 1150 

15 General Electric 1100 

20 Sprague 1100 

35 Peerless 900 

50 Northern 825 

50 Jenny 780 

200 Crocker-W heeler 130 
D. C. MOTORS, 110 VOLTS 

Hp. Make Speed 
4 Sturtevant 1000 
5 General Electric 1000 
614 Sturtevant 1100 

10 Peerless 1000 

40 Western Electric 900 

65 Western Electric 575 


We carry a complete stock of Bare Magnet, Resistance, Weather-proof, Rubber Covere2, 
Lead Covered Cables and Cords and Insulating Materials 


MISCELLANEOUS 


Years. Offered Subject to Any Inspection. : ; 
No. Size, Hp. 
No. Size, Hp. Make Pressure, Lb. 1 400 
8 600 Edge Moor 160 i 00 
1 813 Edge Moor (A. S. M. E.) 200 é “ 
Above locatedin Du Pont Chemical Company’s Plant at 2 250 
Hopewell, Virginia 1 250 
] 295 B. & W. (Stirling) located 1 300 
Carney’s Point, N. J. 200 ) 1 225 
2 267 B. & W. 160 ] 250 
2 512 Stirling Class S No. 26 160 2 210 
2 512 Stirling Class S No. 26 160 1 600 
4 253 Stirling Class E. No. 22 160 é 200 
1 823 Stirling M-30 (A. S. M. E.) 200 2 385 
2 550 Edge Moor 150 1 78 x 20 
2 238 Edge Moor 150 4 72x18 
1 234 Edge Moor 150 2 66 x 16 
l 231 Edge Moor (Ohio Standard) 150 
l 199 Edge Moor 150 
1 100 Smith HRT 100 


1—39 in. x 75 ft. 


We invite your inspection of any of the equipment we have in stock. 
Quotations are made for prompt acceptance and subject to prior sale. 
We overcome high prices and slow deliveries on new boilers. 
now and take advantage of this stock which is moving rapidly. 


STEEL 


1—60 in. x 90 ft. 
|} 1—14x36R. H. Corliss Engine. 


Make 
Stirling 
Wickes 
Wickes 
Wickes 
Wickes 
Geary 
B. & W. 

B. & W. 
Scotch Marine 
Scotch Marine 
Heine 


H.R.T. 
H.R.T. 
H.R.T. 


STACKS 


Write or wire for specifications and quotations also when you have boilers for sale. 


J. F. DAVIS, Phone Central 1494, 1122-24 Harris Trust Building, Chicago 
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150 
150 
165 
150 
150 
150 
125 
125 
150 
160 
160 
115 
125 

80 


Pressure, Lb. 


3—36 in. x 60 ft. 


Inspections can be made at any time. 


Purchase 
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BOILERS 


Surplus stock taken over from the Du Pont Chemical Co. and other plants. 
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Dealers Attention! 


20% discount on NEW motors up to 20 HP. 
17'2% discount on NEW motors 25 to 50 HP. 
15% discount on NEW motors 60 HP. and up. 








General Electric, Westinghouse, Wagner, D.C. and A.C. 
from our present stock. 


Terms 25% with order, balance sight draft. 
Send us your inquiries. 

Used motors up to 50% discount. 

Our one year guarantee protects you. 


Largest stock of its kind in America 





\ = 
IN i MOTORS HowarD « CENTRE STs. NY. DYNAMOS 


The advertisements in the 


SEARCHLIGHT SECTION 
of this paper 


constitute the most comprehensive group of “live” opportunities to be found in 


any publication serving this industry. 


Each announcement represents a current Want of a concern or individual 
in the industry with some element of profit in each for whoever can fulfill the 
need. Some have money saving possibilities, others are opportunities for more 
business; many are employment opportunities while still others offer chances to 


buy going businesses, plants, property, etc. 


“Searchlight” advertisements are constantly changing. New opportunities 
find their way into this great Want’ medium each issue. Regular consultation 
of the “Searchlight” pages should be as important to the careful reader as reading 
editorial articles of his particular liking. One is news of the industry, the other, 


the NEWS OF OPPORTUNITIES being offered in the industry. No one 


can afford to overlook opportunities. 


For Every Business Want 
‘Think SEARCHLIGHT First”’ 
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MOTORS 


60 cycle, 2 and 3 phase 


220/440 VOLTS 
I1—250 hp., New Crocker-Wheeler Slip Ring 


oe Saks ince SCRA he xn he 600 r.p.m. 
1—200 hp., Westinghouse, type C.....: 580 r.p.m. 
1—200 hp., Crocker-Wheeler ........870 r.p.m. 
2—100 hp., Crocker-Wheeler .......1800 r.p.m. 
1—100 hp., Crocker-Wheeler ........850 r.p.m. 
1— 75 hp., Crocker-Wheeler ....... 1160 r.p.m. 
pam SD Bits -3 RO 6 ve he Osis ws. 900 r.p.m. 
2— 30 hp., Cleveland Elec.......... 900 r.p.m. 
1— 25 hp., Allis-Chalmers ......... 900 r.p.m. 


NEW SINGLE-PHASE CENTURY, 
110/220 VOLTS 


Prices f.o.b. Pittsburgh 


1—5__—ihp., 1700 r.p.m., Wagner $250 
3—3 hp., 1165 r.p.m., $238 each 
2—1% hp., 1165 r.p.m., $157 each 
2—1¥% hp., 1750 r.p.m., $135 each 

Also a stock of various smaller sizes in A.C. and 
110, 220 and 500 volts D.C. 


Motor-generators — Turbo-generators — Direct con- 
nected units—Gas Engines—Boilers—Complete 
Plants—Ice Machines. 


W. A. CARRELL COMPANY 


211-213-215 Second Ave., Pittsburgh, Pa. 


OUEGTUANOUUAEEENELSGUANAUGSOAEAEAUESOAUOONOENSSOOULGUGUASASEOEUO0OOSENERESSROUO 0G 00S0N0EDSOESOOUAOOODSERESEOOUEU0NERSOSDEDIDOSOOEEOORESEEEOOOUOOEND EE 


MUTT ae 


FOR SALE 


Two—300 H. P., 500 Volt 


MILL 
MOTORS 


TWO WESTINGHOUSE 300 H.P., 345 
to 500 R.P.M., 500 Volt, D.C. COM- 
POUND WOUND MOTORS, with 
one spare armature, including two 
Cutler-Hammer, 300 H.P., 500 Volt, 
D.C. Starters. 


Condition good. Ready for inspection. 
Reason for selling, voltage changed. 
Write 


H. LLEWELLYN 


General Purchasing Agent 


PITTSBURGH STEEL PRODUCTS CO. 


Union Arcade Building, Pittsburgh, Penna. 
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Bombs 


Are bad things to 
fool with. So are 
cranky motors. 
Send for Nelson. 
Best repair forces 
in the country. 


I. R. NELSON CO. 


BOND STREET, NEWARK, N. J. 


PDRPAD QD eq em rem Demyemye Ad dQ Q9 RI 0m) oF ond omPondony emjemZemgond oad ad 


eazomye 


u TTT 


POPP PIP PPPVAIVIGIVFIIPFIFFIF7? 


72.8 6 SF as Se ee ee ee ee ee 


FOMOMMAAADUANASLOVAAEEDAAUSAASUANGSELDSOOASEAAGSESSOCAOEOLLNGSSUOAASAESO**OSELIATUAASOGASALLASGESSUAUSONAASANESDOUASSESUASSONEODUOSADEDADDOAOOASENBAONNNSIOORONOR 


SQUOUAUUAOOEODDODUADLAAREDESLLAGE LAA AAUAAEREROUA LE AUSTAAAAEASEAD AAAS ASAAEDESEADALL DADS UADEEDRE LULA MASE AS 


MOTORS AND GENERATORS 


REWOUND 
REPAIRED 


and completely 


REBUILT 


either in our modernly equipped shop 
or on your own premises. 




















We send our men anywhere at any time, to make 
reconnections on Motors or Generators for the 
changing of phase or voltage without rewinding. 


We are noted for the service we render and can fur- 
nish coils for practically any Motor or Generator 
on very short notice, as we have in stock 
practically any standard size magnet wire 
required. Send us one of your burned 
out coils for anestimate. We have a 
crew of men who are ready to start 
on your job immediately. 
Wire us your electrical troubles. 
Let them be ours, as we have 
the outfit to off-set condi- 
tions immediately. 


Brown-Hunkele Corporation 
12-26 Mechanic St., Newark, N. J. 
‘PHONE: Market 2811, 2812, 2813 


PCUTEHUESCUENAUEOUENAUNOADEAASUAHAAUeOU ENA AAAENAGESAGCAGUEANSEQAUENOCANOCCAUONACUONUUAOUENUOUE CANOLA SUOEALOUOUENOUUOOUEOGAUSCUUOUOCOUUEAOUEOEUAOUEOUEOOOESEOUPSULEOUOOOUCOEUOOLEGOUUGUOUEUAEOUUD FEUD EAeALEUsLuEEsesaaeseenseteNnt 


HOUEeOUeoveeneeneenvasnaneenceguenneavenneasasvenuasueansenceseaseny*anesoessnensisuvaQesUevUeesusnuoareayasueaUeeueeoecueearauueeueacennesueeanesueeuesueeneenyesueayaeneeueedeensensvanneuragtisaasevanennmaeinnieaeenenn 


A 


aUUAUADANAEELUGUSTOOVUOUESOULUCLUELOUSSOUSOCEONSUSOCSOSOOOELSOACONCESOOOSORUESUSOOCOOSOOSOOSOSOSONSOEAUESOCOESOSUALAEUOSOTEOCSOSSOSOLEOOTOOLEDYOSESUOEOSOOOEON Gs 











VoL. 76, No. 26 


8 SEARCHLIGHT ‘SECTION Pretrial Won 


hOUEUNDALDARULIUESEALASUNUAATOSUOEUASOEVABAEULOOSUSPORSASASOSSSEAASBELSESOSDADISUARUNSOCU SESE OEGAEUSOOESUELOVOEUSOUELLEOOUTUUAEOEAUDOCHOCOOOEOSEO ETE OE ELS SRUeseUAANUEDAEANSUNEANUNTUNA NNO EU AE CUNHNUENEOEDSELOLUEUEEOEEOEL ODD EOOEUUEUOTEROEOOEELUEDURUOEONO OED OEOOUOELOOOUOSLSOOOSDODOAOELSEUADOESD OOOO ODDO AAD ODUEROED EERE, 


- : : Immediate Shipment From Stock 
Slip Ring Motors 3-PHASE, 60-CYCLE ALTERNATING CURRENT INDUCTION 












THE NATIONAL POWER MACHINERY 
COMPANY 


Electric Department, Private Branch Exchange, Main 2382 
Long Distance 224 


1914-1918 Scranton Road, Cleveland, Ohio 


R. SCHEINERT CO. 
123-25 N. Third St. Philadelphia 


To Buy or Sell—Phone, Write or Wire 


: : MOTORS = 
= Quick Shipment Attractive Prices = Qu. Hp. Make Volts Speed 
Sf emeninntinneeeee 1 14 General Electric 220 1300 = 
= 2 2 Te ao mapa 440 1135 = 
= Turn « nae ane sexple 92901: cI 2 3 is-Chalmers 440 850 = 
2 Two and three phase, 60 cycle 220-440-550 volt. : x = 900 
= a 5 5 Allis-Chalmers 440 860 = 
z Hp. Ty pe R.p.m. 1 5 Allis-Chalmers 220 1700 = 
= = 2 es . . 1 5 Jestern 220 1140 = 
= 2—400 Westinghouse CW 435 2 g Lineoln 220 1200 § 
= ? 2 2 incoln 22 { = 
a l— 250 Crocker W heeler 720 1 72 Crocker-W heeler 440 860 a 
2 3— 40 Westinghouse CW 860 : a” 77 gama 330 600 
= 1— 30 Westinghouse HE 900 1 10 Lincoln 229 800 = 
= 5 e ° ; 680 = 1 10 General Electric 440 720 = 
s 2— 15 Allis Chalmers ) = 2 10 \llis-Chalmers 440 680 = 
| 810 Otis Elevator ee 6 ee 
s . 3— 10 General Electric 900 : 1 15 \llis-Chalmers (new) 440 860 = 
= 1 10 GC | El . : 1200 = 1 15 ( rocker-W heeler 440 850 = 
= ‘0 seneral Electric ~ z 1 15 \llis-Chalmers 440 680 & 
2 2— 7} Westinghouse CW 120 ff | 8  AieChimen “01190 
se |l— 7 Westinghouse HF 1200 = 25 Lincoln 220 13900 
= . . = 25 .incoln 24 : = 
= 6— 73 General Electric 900 3 1 25 Westinghouse 220 575g 
= a : ; . = 1 25 Westinghouse 220 1200 3 
= These motors have seen very little service, have & 35 Westinghouse 220 70 
= been rebuilt and thoroughly tested, and carry = i 40 Westinghouse 440 1745 = 
= P > : r ac aw oa = 1 50 Westinghouse 220 565 = 
2 our guarantee to be practically good as new, and : = Gengutiiie® | |. = 713g 
= free from electrical and mechanical defects. Z 1 75 Crocker-Wheeler, slip ring 140 965 & 
= ag a = 75 ze ners ring » = = 
= > . = 5 veneral Klectric 22 865 3 
2 Write for our list of a.c. and d.c. motors. Our = ; a cethaeete teow) _ yo 900 
= stock is very complete. = 1 100 Crocker-Wheeler, slip ring 440 965 = 
= = 1 100 Allis-Chalmers 2200 720 = 
= Get acquainted with our ‘‘Square Deal Methods’ = : fener noel one pod : 
t ii 
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i ELECTRICAL MACHINERY BARGAINS 


2—-200 hp., 450 r.p.m., 440 volt, 60 cycle, 3 phase, new G.E. squirrel 

cage type motors, with oil starting compensators. 
€ 1—150 hp., 50 rpm, 440 volt, 25 cycle, 3 phase, Allis-Chalmers 

squivrel cage type motor, with starter, in fine condition. 

1—150 hp., 500 r.p.m., 440 volt, 25 cycle, 3 phase, Westinghouse slip 
ring type motor, with starter, in fine condition. 

2—100 hp., 900 r.p.m., 220 volt, 60 cycle, 3 phase, new G.E. squirrel 
cage type motors, complete, one 40° and the other 50°. 

3—50 hp., 750 r.p.m., 440 volt, 25 cycle, 3 phase, new squirrel cage type 
motors, complete, one G.B. and two Lincoln. 

12—50 hp., 900, 1200, and 1800 r.p.m., 220 and 440 volt, 60 cycle, 3 
phase, new Allis-Chalmers motors, complete. 

1—40 hp., 750 r.p.m., 220 volt, 25 cycle, 3 phase, Fairbanks Morse 
slip ring type motor, with shaft extended at each end. 

1—70 hp., 225/450 r.p.m., 240 volt, D.C., variable speed, G. E. motor, 
commutating pole type, and practically good as new. 

1—175 kw. 600 r.p.m., 2300 volt, 60 cycle, 2 phase, belted revolving 
field type, Allis-Chalmers generator, complete. 

1—90 kw., 750 rv.p.m., 125 volt, D.C., General Electric generator, com- 
plete, and in excellent condition. 

1—30 kw., 110 volt, D.C., direct connected, vertical engine generator set, 
with West. Elec. generator and Bates engine. 

1—Complete small lighting plant, including G. E. 6 kw., 35 volt or 125 
volt, D.C. generator, direct connected to Falk kerosene enzine, and in- 
cluding switchboard, 

Also large stock new and second hand generators and moto:s in smaller 

sizes, at bargain prices and for prompt delivery. 


: V. M.“NUSSBAUM & CO., Ft. Wayne, Indiana 
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25-Cycle Generators 


Immediate Shipment 


Attractive Prices 


1—240 kw., 187 r.p.m., type “ATB” en- 
gine type generator (rotor and stator 
only). = 

I—360 kw., 500 r.p.m., type “ATB” =: 
waterwheel generator, complete with =: 
direct connected exciter. E 


COULTER 


al 


I—440 kw., 250 r.p.m., belted type 


SUCCES 2 


NEW MOTORS- Immediate Shipment 


Quantity H.P. Volts R.P.M. Type Make 


if 


“ATB” generator complete with ex- 
citer, base and pulley. 
All of the above equipment is for 440 
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e : 2 air cS ) i 
volt, 3 phase, 25 cycle and is of General : . = i 1 eee: (CF 
Electric make. This equipment is in 3 1 50 440 900 H Fairbanks Morse Co. & 

; was E 220 120 ‘airbanks Morse Co. = 
good operating condition. § of 30 #0 850 AN AlliChalmers 
T : 20 865 AN Allis-Chalme = 
Chis apparatus must be moved at once 3 ; af van” on a sees oraem: ’ E 
and attractive prices will be quoted for Z Price $1,400.00 z 
immediate delivery. : Preven) ytrore. oo of smaller motors on hand. Quotation E 

3 All the above 3-phase, 60-cycle. = 

MARTIN J. HEALY : GEO. F. MOTTER’S SONS - 

19 CELTIC PLACE, BUFFALO, N. Y. a YORK, PA. = 
= 3 Steam and Electrical Engineers i 
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Motors and Generators | MOTORS 


Rewound and Repaired. In Stock—Immediate Shipment 


Coils of every description. 
Equipped to give superior service VARIOUS SIZES AND SPEEDS 


on any type or size. 
Large stock new and used A.C. and 
D.C. motors % to 200 H.P. 


or 
oC 


cee 










For complete list see our full page in first 
issue each month of Electrical World. 






Miller-Seldon Electric Company 


General Electric Co., Agents 
55 Park Place W. Detroit, Michigan 


FT MUM 


DAVIS MACHINE & MOTOR CO. 


59 Mechanic Street, Newark, N. J. 
Phone Mrrket 8580 
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LARGE STOCK 


New General Electric, +0 deg. type, 25 cycle, 3 
phase, 440 volt, squirrel cage and slip ring motors. 
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Willey-Wray Electric Company 
New and Rebuilt Electrical Machinery 


We carry a stock of the following makes of new 


motors for which we are agents and can supply you 
at factory prices: 


Send us your specifications. Our prices are right. 


Ask for Our Motor Bulletin 









Fairbanks-Morse Co. Allis-Chalmers Co. 
= Crocker-Wheeler Co. Triumph Electric Co. 
HE W.G.NAGEL ELECTRIC Ce = Westinghouse Electric Western Electric Co. 
‘ Matty = e 
28-30-32 STCLAIR ST. Ni 3 Howell Electric Co. 





TOLEDO, OHIO. 
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118 West Third Street, Cincinnati, Ohio 
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A. C. Generators 


3 PH., 60 CY., 2300 VOLTS 


1—2250 kw., 900 r.p.m., 2300 v., Vert. Turbine, G.E. 
1—1000 kw., 1200 r.p.m., 2300 v., Vert. Turbine, G.E. 
1— 150 kw., 600 r.p.m., 2300 v., Belted, G.E. 
1— 125 kw., 900 r.p.m., 2300 v., Belted, C.W. 
1— 100 kw., 720 r.p.m., 1100 v., Belted, G.E. 
1— 50 kw., 1200 r.p.m., 2300 v., Belted, A.C. 


Direct Connected Generator & Engine 


40 kw. Eddy, 4 pole, 125 volts, to 11 x 10-in. Ames engine in 
excellent condition 
10—New 5 hp., 550 voit, 5 phase, 60 cycles, 1800 r.p.m. West- 
inghouse motors. 
1—Used 35 hp., 550 volt, 3 phase. 1200 r.p.m., Form L motor. 
1—41, kw., 110 volt Wagner dynamo with charging panel. 


J. L. Gleason & Co., 241 Franklin St., Boston, Mass. 
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MOTORS-DYNAMOS 


Write us what you want to buy or sell 


SCHWARTZ & LAND 
207 Centre Street New York 


Write for Complete Stock Summary 


PHOENIX UTILITY COMPANY 
71 Broadway, New York 


EMM 
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Our REPAIR SHOPS are known 


for service and satisfactory work 


iw 
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GENERATING UNIT 


American Ball Engine direct connected to an American Ball 75 
kw., 250 v. Generator, perfect condition, full commutator. Any 
reasonable offer accepted. Must move at once. 


A. WERBY & CO., 47 Beverly St., Boston, Mass. 






Correspondence Solicited 


Al) COMMONWEALTH EDISON COMPANY 
Telephone Randolph 1280 
38 North Market Street, CHICAGO 
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Compare Them: 3S 


The faint light of a candle and the strong rays —s 
of a searchlight. They represent the compara- Oe 
tive efficiency of other ways of finding what a“ 
you Want and advertising for it in the r 
SEARCHLIGHT SECTION 
Employment Equipment Business Opportunities 
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A. C. AND D. C. MOTORS 
NEW OR REBUILT 
Large Stock for Immediate Shipment 
Rewinding and Coils for the Trade 
SPAULDING ELECTRIC COMPANY 
1344 Michigan Ave., Detroit, Michigan 
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NEW 
ELECTRICAL 
SUPPLIES 


25% Below Market 


95° Packed in Original 
Wrappings 


consisting of 
Stee! Cable, 
Lamps, Sockets, Fixtures, 
Inside and Outside 
Telephone Equipmen 
Motor Parts such 
Brushes, Connectors and 
General Repair Parts. 
Storage Batteries, Coils, 
Condulets, Porcelain 
Knobs, Insulators, 
Reflectors with Necessary 
Hardware and Fixture 
Etc., Etc. 


Send for Detailed List with Prices 


NATIONAL PIPE & SUPPLY CO. 
907 Liberty Bldg., Philadelphia, Pa. 
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AS o L. K. COMSTOCK & CO 


= Constructing Engineers 
21 East 40th St. 


New York City 


offer the following for 
immediate delivery 


BRAND NEW GENERAL 
ELECTRIC CABLE 


4.000 ft.. 750,000 em., Varnish Cambric. 
Double Braid, 600 volt, 2,000 ft., 1,000,000 
cm., Varnish Cambric, Double Braid. 


And the following surplus motors, in orig- 

inal crates, complete with accessories: 

NEW GENERAL ELECTRIC 
MOTORS 


2 Phase, 60 Cycle, 220 Volt. 
2—MQ., 25 HP., 900 slip ring 


5—KQ., 10 HP., 1800. 
19— Ea 10 HP., 1200. 
6—KT., 10 HP., 900. 
6—KQ., 15 HP., 1800. 
6—KQ., 15 HP., 1200. 
6—KQ., 20 HP., 1200. 
3 Phase, Or - both 440 and 220 volt 

6—KT., : 
8—KT., 7} HP. 1800. 
6—KT., 10 HP., 1800. 
6—KT., 20 HP., 1200. 
6—KT., 20 HP., 900. 
4—KT., 25 HP., 1200. 
4 Si 25 HP., 900. 

30 ane’ 900. 

2—MT 30 ‘ie 1200 Slip Ring. 
Direct’ Current 

4—RC., 10 HP., 1150. 
4—RC., 15 HP., 1150. 
4—RC., 20 HP., 1150. 
4—RC.,, : 1150. 
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FOR SALE 
75 kw. Northern 220 volt, direct current 


compound wound 


GENERATOR 


600 r.p.m. In excellent shape, 
immediate delivery. Call or write 
W.N. ALBERTSON & COMPANY 


First Wisconsin National Bank Bldg. 
Milwaukee. Wis 
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60 cy., 3 ph., 2300 v.—25 x 24 ENG. 
ROSS POWER EQUIP. CO. 
Indianapolis, Ind. 

FOR SALE 
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GRAND RAPIDS SPECIALS | 


ELECTRICAL MACHINERY 
25-30 Cycle 


3—_5 hp. Wagner Type B.P. Squirrel Cage 
Motors, 3 ph., 440 v, 1800 r.p.m. 

2—7% hp. Wagner Type B.M. Squirrel Cage 
Motors, 3 ph., 400 v, 900 r.p.m. 

10—10 hp. Wagner Type B.M. Squirrel Cage 
Motors, 3 ph., 440 v, 710 r.p.m. 

5—20 hp. Wagner Type B.M. Squirrel Cage 
Motors, 3 ph., 440 v, 710 r.p.m.. 

8—25 hp. Wagner Type B.W.  Self-Starting 
Motors, 3 ph., 440 v, 850 r.p.m. 

2—30 hp. Wagner Type B.W Self-Starting 
Motors, 3 ph., 440 v, 850 r.p.m. 

1—35 hp. Wagner Type B.M. Squirrel Cage 
Motors, 3 ph., 440 v, 710 r.p.m. 

1—35 hp. Wasr er Type B.W. Self-Starting 
Motors, 3 ph 440 v, 900 r.p.m. 

1—40 hp. Wagner Type B.W.  Self-Starting 
Motor, 3 ph., 440 v, 900 r.p.m. 

1—40 hp. Westinghouse Squirrel Cage Motor, 
3 ph., 440 v, 710 r.p.m. 

60 Cycle 

1—% hp. Wagner Type B.P. Squirrel Cage 
Motor, 2 ph., 220 v, 1140 r.p.m. 

l hp. Wagner Type B.P. Squirrel Cage Motor 
; ph., 220 v, 1140 r.p.m. 

1—2 hp. General Electric Squirrel Cage Motor, 
3 ph., 220 v, 1800 r.p.m. 

1—10 hp. Wagner Type B.P. Squirrel Cage Motor, 
3 ph., 220 v, 1720 r.p.m. 

3—15 hp. Wagner Type B.P. Squirrel Cage Mo 
tors, 3 ph., 440 v, 1140 r.p.m. 

1—15 hp. Wagner Type B.W. Self-Starting Type 
Motor, 3 ph, 220 v, 850 r.p.m 

1—25 hp. Wagner Type B.W. Self-Starting Type 
Motor, 3 ph., 440 v, 900 r.p.m. 

1—25 hp. Robins-Meyers Squirrel Cage Motor, 
3 ph., 220 v, 1150 r.p.m. 

1—30 hp. Wagner Type B.R. Slip Ring Motor, 
3 ph., 440 v, 850 r.p.m. 

1—30 hp. Wagner Type B.P. Squirrel Cage Motor 
3 ph., 440 v, 600 r.p.m. 

1—35 hp. Wagner Type B.W. Self-Starting Type 
Motor, 3 ph., 220 vy, 850 r.p.m. 

1—40 hp. Wagner Type B.W. Self-Starting Type 
Motor, 3 ph., 220 v, 1140 r.p.m. 

1—40 hp. Wagner Type B.W. Self-Starting Type 
Motor, 3 ph., 220 v, 850 r.p.m. 


Immediate Delivery 


McMullen Machinery Company 
Grand Rapids, Mich. 


2—156 Kva. Eng. Sets 
240-480 v., 60 cy., 3 ph— 
14% x 18 ENGS. 


2—375 Kva. Eng. Sets 






750 KW. M. G. SET 


I1—New Westinghouse, 750 kw., D.C. 
125/250 volt, direct connected to 
1100 hp., 2300 volt, 3 ph., 60 cycle, 
synchronous motor, complete with 
switchboards. 


THE ELECTRIC MOTOR & 
REPAIR COMPANY 


Akron, Ohio 





A. C. Generator Sets 
IMMEDIATE SHIPMENT 


2—150-kw. General Electric Mono- 
cyclic A.C, Generators, 1100 or 
2200 volts, 600 r.p.m., single phase, 
designed for lighting service and 
provided with teazer winding for 


operating three-phase motors, 
belted to steam engines, complete 








UU 


with belts and 


switchboards. 


Duquesne Electric & Mfg. Co. 


Pittsburgh, 


Pa, 
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BOILERS 


Manning Vert. 


200 Ibs. 
Babcock & Wilcox 200 Ibs. 
4—250 hp. Babcock & Wilcox 150 Ibs. 
2—78 x 20 HRT boilers 150 Ibs. 


4—500 hp. 
6—350 hp. 


4—72 x 18 HRT boilers 125 Ibs. 

4—72 x 16 HRT boilers 125 Ibs. 

Crockwell Mine & Mill Supply Co. 
208 N. Broadway, St. Louis 
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January Ist issue, 


December 27th. 
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Notice 
to 


Advertisers 


Owing 
to the 
holidays 
“Searchlight” 


will close 


than usual. 

Copy should 
reach us 
as follows: 


copy received 
up to 
4 P.M. 
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BRAND NEW | 
GENERATING UNITS | 


For Shorter Delivery 


1—240 KVA., 60 cycles, 3 
volts, 200 r.p.m,, General Electric al- 
ternator, directly connected to simple 


right hand, non-releasing Corliss engine, | 


phase, 2300 ternator with simple right hand, non- 
releasing Corliss engine and including a 


12 kw., type ML belted exciter. 


including 2a 10 kw., type RC belted 1—450 KVA, 60 eycles, 3 phase, 480 volts, 
exciter. 150 r.p.m., General Electric alternator 
with simple, right hand, NRC engine 
1—312 KVA, 60 cycles, 3 phase, 480 volts, and including a 13 kw., type ML belted 
200 r.p.m., Western Electric alternator exciter. 
with simple, left hand, non-releasing | 
Corliss engine, including a 12 kw., | 1—450 KVA, 60 cycles, 3 phase, 2300 
type ML belted exciter. volts, 150 r.p.m., General Electric alter 


nator with simple left hand, NRC engine 
and including a 13 kw, type ML belted 
exciter. 


CHUSE ENGINE & MANUFACTURING COMPANY 


Mattoon, Illinois 


1—312 
volts, 


KVA, 
200 


60 cycles, 3 
r.p.m., General 


phase, 2300 
Electric al- 
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Corliss Engine Generator Units 
1—200 kw. 
1—250 kw. 
1—300 kw. 


Sprague D.C. Generator, 125 volts. 
Sprague D.C. Generator, 125 volts. 
Sprague D.C, Generator, 125 volts. 


Each generator direct connected to Harrisburg 4 valve horizontal steam engine, 
complete equipment with machine panels. 


MANUFACTURERS’ EQUIPMENT EXCHANGE, INC. 


275 Lafayette Street, New York City 
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FOR SALE 


STEAM DRIVEN 
GENERATOR SET 


Seneneaceeanenouennuaangraesenecen 


BARGAINS 


Sntpteuennaeenenie: 





1—50 Kva. Ft. Wayne AC. Generator, 

One—(1) 400 kw., 500 volt D.C. Crocker Type TRE 2300 v., 3 phase, 60 cycle, 

Wheeler Compound Wound Generator, Meact. comiected. ta 11-%.29 Giese 

driven by and direct connected to a Seon See ee, we x 12 Skinner 
120 rpm. Bates tandem compound Engine with switchboard. 


18 in. x 30 in. x 36 in. Corliss Engine. 
This Equipment is now in standby service and can 
be inspected in operation most any time. For the 
Engine, we will furnish all Appurtenances neces- 


1—50 kw. Allis-Chalmers D.C. Generator, 
250 volt, direct connected to 11 x 12 
Skinner Uniflow Unavalve Engine. 


sary for operation, including gauge board, steam Al- 
gauges, receiver, receiving piping, throttle valve, most new. With switchboard. 
ete. For the Generator we will furnish a pedestal 


equalized switch, breaker and rheostat, but no 


panel or instruments. 
TENNESSEE COPPER COMPANY 
61 Broadway, New York 
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The Markman Engineering Co. 
111 W. Monroe Street, Chicago 
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“SEARCHLIGHT” 
Is 


Opportunity 
Advertising 


PU PO 


WIRING MOTORS 


ETB 


FIXTURES REPAIRS 


enunaneenecensay, 











Large stock new and used 
electrical equipment. 


Ask for our monthly stock list. We 
buy, sell, rent and repair all makes. 
Try us on your next order. 


—to help you get 
what you want. 


—to help you sell 
what you no 
longer need. 


Take Advantage Of It 


For Every Business Want 


‘‘Think SEARCHLIGHT First’’ 
0167 


TM 


Olson-Boettger Electric Mfg. Co. 
St. Paul, Minn. 
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Electrical Equipment : 
of Every Description 


Inquire for whatever you need. 
Write for Machinery Book No. 308 


HARRIS BROTHERS CO. 
35th and Iron Sts., Chicago, Ill. 
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SEARCHLIGHT SECTION 
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POWER! 


14—265 KW. Transformers. 

1—150 K.V.A. Alternator, used two 
months. ney 
2—150 K.V.A. Semi-Diesel Oil 
Engine units, Direct Connected. 
1—208 H.P. B. & W. type Boiler. 
2—Portable Boilers, 100 H.P. and 60 
H.P., complete with Stacks. 

1—30 ft. Air Compressor. 
i—Large Main Belt. 
Engine-Generator Units; A.C. and D.C. 


Large Stock of Corliss Engines, 
Belted and Direct Connected. 


Complete Power Plants Designed 


and Erected. 


Your Inquiries Solicited 


Power Equipment Company 
Engrs. 
1809 Buttonwood St., Phila., Pa. 
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POWER 
APPARATUS CO. 


Switchboards 
‘Electrical Machinery 


Engineering Advice 


230 W. Randolph St. 
CHICAGO 
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GENERATOR SET 


500 kw. Westinghouse compound inter- 
pole, 250 volt D.C. with Buckeye C.C. 
engine, 24+ x 42 x 36. Complete with 
generator panel. Being dismantled 
now. Ready for immediate shipment. 
Offered at very low price subject to 
prior sale. 


Newark Electric Repair Co. 
Newark, N. J. 
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FOR SALE 


rn 


1—25 ton, electric 


Traveling Crane 


or hoist symbol made by Niles- 
Bement-Pond Co. ; center to center 
of runway rails, 78 ft. 4+ in.; ap- 


proximate vertical travel of hook, 
24 ft. 


United Electric Light Co. 


Springfield, Mass. 
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FOR SALE 


14-HP.—SINGLE PHASE 


60—% hp., single phase, 110 volt, 1725 
rpm., type SA, new Sprague motors. 
$24.00 eacn. 


The Electric Motor and Repair Co. 
Akron, Ohio 
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New and Renewed 


MOTORS 


Alternating-Current Motors 
3-Phase, 60-Cycle 


Qu. Hp. Speed Make Condition 
2 7% 1800 Triumph Self-Starting ow 


10 7 4g 1200 Triumph Ne 

1 7% 850 Fairbanks-Morse, s!.rg? Re built 
4 10 1800 Triumph New 

2 10 1800 Fairbanks-Morse Nearly new 
14 15 1800 Fairbanks-Morse New 

1 15 1800 lairbanks-Morse New 

4 20 1800 ‘Triumph New 

1 20 1200 ‘Triumph New 

1 25 1800 Fairban's-Morse New 

1 25 1800 Fairbanks-Morse New 

4 25 1200 ‘Triumph New 

1 25 1200 General Electric Rebuilt 
1 30 1155 General Electric Rebuilt 
1 30 900 Allis-Chalmers Rebuilt 
2 30 900 Crocker-Wheeler New 

3 35 1800 Fairbanks-Morse New 

1 50 720 Crocker-W heeler Rebuilt 
1 50 600 General Electric Rebuilt 
1 75 720 Allis-Chalmers New 

3-Phase, 25-Cycle 
4 20 750 Wagner Rebuilt 
3 25 750 General Electric Rebuilt 
. 
Single-Phase, 60-Cycle 

5 \% 1725 Nugent Pumps New 

1 % 1800 Glove Rebuilt 
a 1800 Wagner New 

5 3 1800 Wagner New 


Send for Monthly Stock Record. We'll match our 
resourcefulness against your needs. When in the 
market for new or rebuilt motors let us show you 
what we mean by GUARANTEED service 

When disposing of used equipment let us inspect it 


and price it. No contract too large. No item too 
small. 


GUARANTEED MOTOR CO. 
628 West Lake St., Chicago, III. 
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FOR SALE 


1—380 hp. 
Water 


BOILER 


334—tubes, 334-in. dia., guaran- 
teed for 100 Ib. steam 
pressure, complete with all 
fittings. Excellent condition. 


hand-fired Stirling 
‘Tube 


EOUOOERORCOOTREOENCLEDEEHSORERCECEEOReReteoRCetereCeEE 


Duquesne Electric & Mfg. Co. 


Pittsburgh, Pa. 


<VOCULEENAEOOEGDOESGEOOEEUEUEOROEOECOOUERAUAOOCEOEOEDSOOEOUROEEOEOESEONDEORONONONOOOOOEOED. 


soonereceanceetoceseccccceceerentecer 


ANONORURDDEDEOEAOEOGAOROEDEODODEGEOUDEOOUORDEAOUREGHODORUOEOSUNROOORGOUEOGEDECONSOOESEODAGECOORUONOAEROEED, 


STOOPUROERERNDEEUOOOROOTEUEOECEODEOECOGCORGUGUORORDESORDEOEOADOHGOGERUGDEORGECORROGRCOOEORSEEORGETNGOOGS 


BOUSTEAD 
ELEC. & MFG. CO. 


Switchboards 


New and Used 
Electrical Machinery 


ou seeesesngeenentenenenscvensnerses” 


Winding and Repairing 


16-18 E. Hennepin Ave. 
MINNEAPOLIS, MINN. 
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Immediate Delivery 


95% New 


1—200 kw., 3 


SUUNODESSCRENTECEDCeCeCECESeeES 


phase, 60 cycle, 240 or 


480 volts, 200 r.p.m., 480 amp., 
type TRE, form D, class 36-240- 
200 General Electric generator 





direct connected to an 16 x 21 Erie 
City Lentz Poppett Valve Engine. 
This unit is complete with all fit- 
tings and trimmings also 12 kw., 
125 volt belted exciter and switch- 
board. 


1—250 kva., 3 phase, 60 cycle, 240 or 
480 200 r.p.m., 602. amp. 
Westinghouse generator direct con- 
nected to a 21 x 21 Erie City Lentz 
Poppett Valve Engine. This unit 
is complete with all fittings and 
trimmings also 20 125 volt, 
200 r.p.m. direct connected exciter 


volts, 


kw., 


and switchboard. 


1—14 x 12 250 class N-SB, 
534 lb. of free air per minute, 50 
Ib. minimum, 100 Ib. maximum 
pressure, Chicago Pneumatic single 


r.p.m., 


CUVELOOOEOEGHUUECEOOSESEOOUEOHEROOEOEOEUOOEOUOORONSEGOECEOESEOOEOSUOUOHOSCEOEOORDROESUOCODSSEOUEUSOUDEOHENESOROECOROSORSUDONSOGURCECEGECHOCUEOSODESEtOSRONSURER SU RORDEeESESEERONED 


stage belt driven air compressor. 
These units are in A-1 condition 


throughout and are 95% the 


best that money can buy. 


new, 


Write or Wire for Specifications 
and Quotations. 


CHICAGO ELECTRIC CO. 
740 W. Van Buren &t., 
Long Distance, Haymarket 8166 


Chicago, Illinois 
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MOTORS 


3-PHASE, 60-CYCLE 


Hp. Make Ty pe Volt Rpm. 
4— 25 General Electric L 220 1200 
2— 25 Westinghouse cs 220 720 
3— 25 Westinghouse cs 220 900 
1— 30 Crocker-Wheeler Sq. Cage 2200 900 
3— 50 General IF lectric L 220 + 
1—100 General F lectric L 550 20 
1—200 General Llectric L 550 600 


SMALL ALTERNATORS 


1—25-kva. Crocker-Wheeler, 1800-r.p.m. 
1—50-kva. Wagner, 900-T.p.m. 


CRANE MOTOR 


25-hp. Westinghouse, 250-volt, complete controller 
and grids. Almost new. $275.00. 


Caddy Electrical Equipment Co. : 
77 Washington St., North, Boston, Mass, 3 
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NEW and USED 


Motors and Generators 
BOUGHT — SOLD — REPAIRED 
ARTHUR JONES ELECTRIC COMPANY 
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Electric 
Generating Sets 


At Half Price of New 
DIRECT CURRENT 


25 kw., 125-250 volt Gen. Elec. Turbo 


Generator, 3 wire. 


100 kw., 125 volt Gen. Elec. Genera- 
tor direct connected to 16 in. x 14 
in. Ames Engine. 

100 kw., 125 volt Sprague with 
Harrisburg Automatic Engine. 

75 kw., 250 volt Crocker-Wheeler 
Generator, with Alberger Gas 
Engine. 

50 kw., 125 volt Crocker-Wheeler with 

13 x 12 in. Watertown Auto. En- 
gine. 

50 kw., 125 volt Crocker-Wheeler with 
13 x 12 in. Skinner Uniflow En- 
gine. 

35 kw., 250 volt Bullock Generators 
with 10 in. x 9 in. Reeves Vertical 
Engines. 

25 kw., 125 volt Generating Set Gaso- 


line Engine Driven. 


7% kw, 125 volt C. & C. Generator 
with 5 in. x + in. Sturtevant Ver- 
tical Engine. 

31%4 kw., 125 volt Westinghouse with 


Westinghouse Engine. 


ALTERNATING CURRENT 

250 kva., 250-300 volt, 60 cycle, 2 
phase, Westinghouse, direct con- 
nected to Erie City four valve 
Engine. 

200 kva. (160 kw.) 220 volt, 60 cycle, 
2 phase Westinghouse Generator 
with 17 in. x 16 in. Engine, ex- 
citer and panel, Syracuse straight 


line. 

50 kva, 240 volt, 60 cycle, 2 phase, 
Westinghouse, direct driven by 
DeLaval Turbo. 


Also Motors, Electric Pumps, Hoists, and 
Power Plant Equipment. 


Wickes Machinery Co. 


Jersey City, N. J. 
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Full Diesel Type Oil Engines 

Semi-Diesel Oil and Gas 
Engines 

Generators, Air Compressors 
and other equipment 

New and Used—AIl Guar- 

anteed. Various Sizes and 

Makes. Prompt Delivery. 


A. McMILLAN 
628 Monadnock Block, Chicago 


Specialist in Internal 
Engineering. 


Combustion 
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Kansas City Armature Works 
Equipped for any 
Electrical Machinery Repairs 
Mining and Locomotive Armatures 


Rewound, A. C. Windings 





2925 Calumet Ave. U. Bi A. 
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Chisago + Can Kansas City, Mo. 
Reput ELECTRIC MOTOR REPAIRING 


NEW A.C. MOTORS } TO 15 H.P.—LARGE STOCK USED eros. 
EXCELLENT REPAIR SERVICE ON ANY SIZE OR TYPE 


CLEVELAND ARMATURE WORKS, INC. 


EST. 1895 4732-4-6 ST. CLAIR AVE., CLEVELAND. O. INC. 1918 
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Shipley Construction & Supply Co. 
42nd St. and 2nd Avenue, Brooklyn, N. Y. 


OCECEOAUECURGHOUGOOGEOOOOOUOGEOUGODEDODORDEDEDUEOEOCODOOAOEDAEORUEOEDOODRGRONEOEONOOOO ONDER OO CtOOREEEE 


1000 Kw. 250 V., M. G. set, 6600-4000 V. A.C. 
640 Kw. 30 Cy..3 Ph., A.C., _ hn D.C.M. G. 
NEW 10 and 15 Kw., 125 URBO EX 
CITERS. 


587. hp. RUST TYPE G. & W. BOILERS, 175 lb. 
2—480 hp. B. & W. boilers. Det. Stokers, 175 Ib. 
1600 ft. Wheeler surface cond. and auxls. 


Chester, Penna. 
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FOR SALE 


1—100 H.P. Two Cvlinder Mietz & 
Weise Oil Engine direct connected 
to Western Electric Type TRC., 
Form DS., 257 R.P.M., 75 K.W., 3 
phase, 60 cycle, 2300 volt, Alterna- 
tor, complete with base, concentric 
mounted exciter, and exciter rheo- 
stat, but no field rheostat. 

Price $2,500 f.o.b. cars Holstein, Ia. 

1—Type TRB, Form BS., 1200 R.P.M. 
37'4 K.W., 60 cycle, 3 phase, 2300 
volt, Fort Wayne, Alternator com- 
plete with belted exciter, 12-in. 
paper pulley, sliding base, exciter 
and field rheostats. 

Price $500 f.o.b. cars, Holstein, Ia. 

120 ft. 10 in. Double Ply Leather Belt 
suitable for above machine. 

DH Sit itescea Ce acemenute $75.00 

1—5 ft. 6 in. x 14 in. Cast Iron Spli 
Pulley Wheel, 5%-in. Bore. 

Price $25.00 f.o.b., Holstein, La. 


HOLSTEIN SERVICE CO. 


HOLSTEIN, IOWA 


FeeOHAAHAEOEOUADAGEOESAEARAAULOADEGOEORDESOOUGUQUSOEOESESUOOROCCERGEOECORGROAORCCROaeHeanaeeneneneeccaceer 


A. C. MOTORS 


Large Stock—Reduced Prices. Immediate 
shipment. Send us your inquiries before 
you buy. We repair and rebuild all elec- 
trical machinery, 
BERKSHIRE ELECTRIC COMPANY 
Pittsfield, Mass. 


4—300 hp. B. & W. boilers, 160 Ib. 

4—350 hp. Heine, 150 Ib. 

30—Air compressors steam and belt drive, steam 
vacuum and centrifugal pumps, rock crushing 
plants, gas engines, etc. 


ROSS POWER EQUIPMENT CO. 


Indianapolis,: Ind. 


= : peeeeeahacnnceneauucnunananseeeseceecdeneueeceseaeenenceenatagienteagecnneeenestaancna cence Deane taney, _ gPteetennencnacsseccnssesccnscccccaccsscescncessoncnecesscscognaccnececsescnsananecsesussssccusconseeseee, 
: WE HAVE || Second-Hand Motors: | JMMEDIATE DELIVERY = | 
: z+: ? 3 2—156 Kva. 240-480 V., Engs. 14% x 18 : 
FOR SALE : £ HORIZONTAL MOTORS:  3f5 Keon Fit VOC e a5 54 10h hee Boe. 
: s § ise oy v c *h., G.E. Cor. Eng. 
: ' 3 In Good Condition - ¢ leee ty 2300-480 V., 23 Comp. ee Allie z 
3 a: one 5 vit. D. size E I 50 Kva. 2300 V., cross Comp., 4 valve Chuse. = 
: One Complete Isolated ee ae a Cz size B. type CCM. £ | 625 Kva. 2300-480 V., G. E- cross Comp. : 
: Pp] ? Lichti d = 3 03333. . os ' * 2 F 750 Kva. NEW, 164 ‘r.p.m., Gen. only. z 
3 ant or 1 tin an - = . a a oe o- . Ror s § 175 Kva. 220 V., Westg. 17 x 15 engine. s 
= P E ] ° f # 3 i—1 hp. 115 welt, Bar - 1250, plus 5%. 2 z 937 Kva. 2300 V., 164 rpm., G.E. Lentz, C. Comp. = 
3 . § size E, type M, Amp. 84, Oo 2 2-4 . . a Se 

3 ower, xclusive oO = 3 34) il = = 1000 Kva. 2300-480 V., 90 Rev. Gen. only 

S s 3 41829 = = NEW 475 Kva. OIL ENGINE SET, 600 V., 3 

z Engine # = i—1 hp. 115 volt, RPM. 1250, plus 5%, = § a 

: [f Sear Te OM me 8S Be ET eee eee. C., ETC. 

? This plant consists of one 14 kw., 120 § % 1—i hp.__115 volt, RPM. 1250. plus 5%. = 3 NEW, 75¢ ho. 180, rpm. 2200 V.. mill type. 

= volt General Electric generator and i i te type ‘CCM., 84 Amp. No. i = 200 i. 1800 Rev., 440 VG. E. 

eau ; . . 2 2 233338. = =F 150 hp. 850 Rev., 2300 V. 

? switchboard, complete with imstru- i All Crocker-Wheeler motors with 2 = 400 hp. Syn, 120 Rev., 2300 V. 

= ments, field rheostat and switches. 2 3 Cutler-Hammer Starters. 2 100 bp. GB. 2200 V.. 720 Rev. 

? Also 100 type B-4 Edison cells with i j VERTICAL MOTORS : i NEW 350. hp. “too Sets bones. 440 V. 

= Edison tomatic voltage regulat 2 § oa = = 2—700 Kva., 25 Cy., Syn. condensers. 

: au c tag Ceuistor i i In Good Condition = = NEW 468 hp.. 187% Rev., 2200 V., 25 Cy., Syn 

3 ‘ s 3s 3 - eae ty “p oe « oo be fi b 

: and necessary switchboard, complete = 3 8—2% hp., 880 RPM., type S, 110 volts, 3 | 200 hp. 390 Rev., 500 V., Dir. Cur. G. E. 

= with instruments, switches, etc. Will i : Westinghouse with starters. i i os aoe The : io = 

= ‘ = S -Gesd I 7 s ‘ker. = = - nv.» 5 ne s L 

: sell in part or as a whole. ; i ‘ eee volts, Crocker = = 250 hp. 130 Rev., 250 V., Dir. Cur. 

? This apparatus is in excellent condition, 2 i *—%5 hp. 850 RPM. 110 volts, Crocker- 2 i Oe ee 

: in daliy seevies ond avelléhie fer = 2 Wheeler with starters. 2 3 ROTARIES & M. G. SETS, LBre- 

i immediate delivery = = These motors may be seen by applying to i i —oeee e #y. rotaries, 25 3 Ph. 

= . 2 Engineer “pt. s 5 rans. 

= ‘ 3 ee ae = =: 400 Kw. Ry. rotary, 3 Ph., 60 Cy., 4600 V. Trans. 

: Aberfoyle Manufacturing Co. : 2 =: 400 Kw. 275 V., 60 Cy. rotary, 4000 Vo, Trans. 
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FOR SALE 
IMMEDIATE DELIVERY 


Complete Power Plant 


1500 kw. G. E. vertical type turbo- 
generator, 2300 volts, 60 cycle, 3 
phase Sterling boilers, 175-Lb. 
steam pressure and all auxiliaries. 


UOREODODOEGADEOOSOSOEAERGOEESODOOORORO DRA NEEOEOcROROEOAOADOREOAEEO OCA sOREeetesenoeegeOEEe 
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FOR SALE 


All in first class condition 


GENERATOR 


1—General Electric D.C. Type M.P. 110- 
115 Volt, 520 Amp. 805 r.p.m. with 
field Rheostat and Rails. 


MOTORS 


1—D.C. Watson 2% Hp., 19 Amp., 110- 
115 Volts, 930 r.p.m. complete with 
starter and rails. 

1—Crocker-Wheeler 5 Hp. D.C., 110-115 
Volts, 960 r.p.m.. 5 Hp., 38 Amp. Com- 
plete with starter and rails. 


HUTTIG MANUFACTURING CO. 
Muscatine, lowa, U. S. A. 


Eo 


SOODOAOAGRESEOAROUGUOLUGGUEEERAEGERU ESSEC ROOESEROLOGUGOOROEODGROOSORDONEDORGSRCDEROLUUOOAOERUDOGOEOUEStRORRORRCeReONOCtsCeEeeeenenseeE 


All equipment in good operating condition. 


WISCONSIN RAILWAY, LIGHT 
& POWER CO. 


Winona, Minnesota. 
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WANTED 


ENGINE 
GENERATOR SETS 


—250 or 300 K.W. or larger generators, 
250 volts, direct current, directly con- 
nected to simple engines (not com- 
pound), either 4 valve, piston valve or 
Unaflow type. 

Give name of manufacturer, shop number, 
age, condition, floor space occupied, and all 
other information at hand. 


CANORCUONEOESEGUDOEOEOUOUCASURGEOEOUEORGHOROOECEOHOUSEOESEROEOESCOOROROEOCRECOROREOOOHOERteEsOROEeEE’S 
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We Want to Buy 


NEW OR SECOND HAND 


WANTED 


One 800 to 1000 kw., 3 phase, 60 
cycle, 440 volt 


GENERATOR 


DIRECT CONNECTED 
TO CORLISS ENGINE 


Must be simple and not compound. 


1 Frequency Changer Set. Generator 
to deliver 5,000 kva., 2600 volts, 
3 phase, 60 cycles, motor to be self- 
starting synchronous type and to be 
connected to a 2600 volt, 3 phase, 25 
cycle, circuit. 


URGLEOOCRUDOREAEAROGOADEREAEASEDOSRREAEEEERGRDORSO RC eetennes, 





Madison Coal Corporation 
Purchasing Department, 
907 S. Michigan Ave., Chicago, Ill. 


AMERICAN MACHINERY CO. 


518-524 4th Street, Oakland, California. 


SEREAORAAGGAUEONADAAALOOERAAU EEG ONESOREEUOESEAUERSANOOLOLESEAOASEAEREE OREO RADE EAEO ERAGE ORS 
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Necessary transformers to transform 
an output of 5,000 kva., 60 cycle from 
2600 volts to 34,000 volts. 


Sauensonvecacesvessuencesesuscencancensncouesesceceuesescsucseeceeeaesuecesuacecnseseeusesneneacennsesusned SecssesssnsnsuonssconcscnocsentsscbcstesseseosvassssecsscessonssssessteesonsssnssssnesseaseshesentssenssedD 
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“Opportunity” Advertising: 


Think “SEARCHLIGHT” First! 
0100 
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Necessary switching, starting and 
other auxiliaries. 
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735—Electrical World 
10th Ave, at 36th St., New York City 
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You can buy Electrical 
prices that will event | 


RICES of electrical goods will not drop for some time. Manufacturers are stocked with reserves of 

high-priced raw materials and wage rates of labor are high. Prices of many raw materials used in the 
manufacture of electrical goods have taken a drop, but little of this low-priced material will find its way 
into the finished product for many months. It is obvious that manufacturers will not fabricate electrical 
goods of high-priced materials and place them on the market at a loss to themselves. 

The demands of normal industry are not sufficient to require the full operation of increased facilities 
acquired during the war, resulting in an increased overhead unit cost that will offset any but a radical reduc- 
tion in the present cost of labor. 

Lower prices will eventually come. The War Dczartment is meeting this anticipated reduction by offers 
fing you electrical goods at prices below existing market quotations and at figures which will obtain many 
months to come in the commercial field. 


Look over the list of materials here at fixed prices and BUY NOW! 
Watch for future War Department offerings in electrical goods. 
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<— f loom, 5 pr. No. 19 B & S copper 
SAUOTUITT ITNT OSSLITTII TTT TTTUTTO IIT essen a ae Gehl ae S — wire insulated with rubber cov- 
1 ' UU PpSLAMANL LHRH rrr =* i H s Sa se ——— ering sh in., $2,250 ft. cable. 
Mfr. F. M. Perrin, ,Boston 
NO. 20675 NO. 18111 Mass. Fixed price, 8c per ft. 
LIGHTNING ARRESTERS— INSULATORS — Pin Type, oe ee ee 
150, Type W. B. Horn, 36,000 35,000 volts, with 134 in. pin 
volts, single pole. Mfr. Rail- hole, packed in cases. Fixed NO. 20676 
way Industrial Engr. Co., Pitts- price, $.65 each. ee 2S et ad 
burgh, Pa. ; Fixed price, $23.00, Located in Kearny, N. J. LIGHTNING ARRESTERS— 
20 per cent off for lot. 150, Type W. B. Horn, 70,000 
Located at Columbus. Ohio. NO. 10247 volts, single pole. Complete 
NO. 17606 P with 18 ft. resistance rods. Mfr. 
a st RESERVE CELL BATTERIES Railway Industrial Engr. Co., 
FIELD BUZZER-SERVICE— No. O-4, excellent condition, G M ’ P: iad : 
Model 1914, new. Fixed price, 34,150 batteries. Mfr. National Parr rn » — : oes F 
$8.00 ea. $12 for two. $5.00 Carbon Co., Cleveland, O. $50.00 ea., 20 per cent discount i 
ea. for 25, $4.00 ea. for lot. Fixed price, $10.00 per C. for lot. i 
Located at Chicago, Ill. Located at New Cumberland, Pa. Located at Columbus, Ohio 
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Address Communications to Depot Quartermasters at These Addresses. 





aS ‘ NEW YORK CHICAGO BOSTON 
\ Se Er 461 Eighth Aves 1819 West 39th Stree® Army Supply Base 
Ny A New York City Chicago, IIl. Boston, Mass. 
<3 ATLANTA SAN FRANCISCO SAN ANTONIO 
Transportation Bldgs Fort Mason — San Antonio, Texas 
Atlanta, Ga. San Francisco, Calif. 
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The items listed here are also offered for sale by the War 
Department. Look them over carefully and write to the 
Depot Quartermaster nearest you for complete information. 
The list of Depot Quartermasters’ addresses are given on 
preceding page. 















Motors A.C. and D.C, from 1-50 hp. Lightning Arresters 


Transformers, 3 phase from 5 to 300 kva. Soft Iron Wire 
Engine and Generator 72 kw. Relays 

Copper Bus Bar Sounders 

Field Buzzers Milometers 

High Tension Insulators Generators 

High Tension Fuse Holders Lag Screw Insulators 
Controllers Repeating Coils 
Protector Blocks Retarding Coils. 









The War Department also has for sale a large quantity of various materials ranges 
ing from drafting room equipment, to the necessities of central stations and manutac- 
turing plants of a wide range of industries. 


SURPLUS PROPERTY BRANCH 
Office of the Quartermaster General 
WAR DEPARTMENT 


MUNITIONS BUILDING, WASHINGTON, D. C. 







, Chief, Sales Promotion Section, 
Use This Coupon Today Office of the Director of Sales, 
Upon its receipt the Dept. A, Room 2515, Munitions Bldg., 


Ww D : Washington, D. C. 
= epartment will Kindly send Bulletin on Materials and Equip- 
send you a booklet cov- ment offered in M. & E. M. Fixed Price List 
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A Big Link In A Big Chain 


A series of sales of colossal importance to American Industries is now in active progress; this particular “Link” 
is but one of a “Big Chain.” This chain through its various links, alone affords the opportunity to deal in a 
steady market where price and quality meet and if anything, quality predominates. 


The biggest of the big manufacturers, those with quality reputations to maintain, are buying from the War Depart- 
ment; that fact alone is the evidence of quality. These same firms doing business under the keenest of competi- 
tion needs must buy “close,” for in many cases their profits depend on narrow buying margins; they buy from the 
War Department, not alone their raw materials but finished products of general industrial and commercial use 
and they get them when they want them and as they want them. 


The unquestionable merit of each and every offering coupled with practically pre-war prices, with every facility for inspection, 
bidding and speedy shipment pronounce the War Departments’ Surplus Property Branch the Leading Market of today Is your 
source of supply as steady, as reliable, as consistently reasonable in its prices and as convenient? 

This sale will be conducted by negotiation through the various Depot Quartermasters. 


Surplus Property Branch 


Office of the Quartermaster General, War Department 
Munitions Bldg., Washington, D. C. 





S.P.D. NO. 14079 S.P.D. NO. 1222 


7—MOTORS, 3 hp. continuous ° <4 > a , 

40 deg. C. 115 volt, D.C. shunt 200—SWITCHES, 6 pole. 
comm. 1150 r.p.m. con. speed Mfr.—The Century Tel. & Const. 
floor mounted open type I frame Co., Ine., Buffalo, N. Y. 

3 slide rails, with 10 in. x 5 in, Location—S. C. G. S. Depot, 
pulley. Philadelphia, Pa. 


7—RHEOSTATS, starting. In- 
dustrial Controller Co.’s Class 


». 
Mir Robbins & Myers, Phila., S.P.D. NO. 1699 
Pa. 60—SEARCHLIGHT CABLE 
Location—Pullman, Ill. REELS, KD 
Location—Army Supply Base, 
S.P.D. NO. 3143 Kearney, N. J. 


37,501—BASE PLUGS. 


8,470—Drawn, curled and cen- 
tered. —— ee ™ S.P.D. NO. 2730 





28,181—Drawn, curled . bs 

850—Drawn ist operation, Sean — ETER, 1200 

Condition—new. ims resistance. / 
Mfr.—Ritter Can & Specialty Mfr.—Standard Parts Co., Cleve- 

Co., Philadelphia, Pa. land, Ohio. 

Location—Philadelphia, Pa Location—Factory. 


The following items, stored in various quantities, in various locations, 
are also for sale by negotiation; detailed information on these items 
may be had by sending the coupon below. 


Switches 8 in. Flange Valves 

Searchlight Cable Reels Mise Pipe Fittings 

Galvanometer % in. Barrel Cocks 

Base Plugs Brass Compression Cocks 

Parts for 15 hp. Motors Brass Stop Cocks 

Lightning Arresters % in. Compression Brass Finish Cocks 
Controllers and Parts Foot Valves and Strainers 
Cut-in-Stations Cases for Wrist Watches 

3 hp., 230 V. Starting Boxes Kunkle Burner Oil Tanks 

Panels, W. E. No. 143316 Spec. Mise. Lab. Equip. 


Switchboards, 4-line mono 
Jack Wedges with Cord 
Tel. Switch Wedges 

Buzzer Connectors 

Starting Rheostats 

Mise. Tel. Equip. 

W. E. A. 8S. A. Signal Groups 
Starting Rheostats 

% in. Friction tape 

Cords W. E. No. 348 

Circuit Detectors 

Nipples 

8 in. Check Valves 
Connectors, Brass 

3 in. Galv. Steel Hose Clamps 
3 in. Water Hose 

Suction Sleeves, Galv 

% in. Globe Valves, Brass 
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Chief, Sales Promotion Section 

Office of the Director of Sales 

Dept. L-11, Room 2515 

Munitions Bldg., Washington, D. C. 
Kindly send Bulletin on Materials and 
Equipment offered in M. & E. M. List 
No. 11 to: 


a Per rere freee 
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For Sale: 





POSITIONS VACANT—Business Opportuni- 
ties and other undisplayed ads, 8 cents 
a word, minimum $2.00 an insertion. 


POSITIONS WANTED—Evening work 

wanted, tutoring and other undisplayed 
ads of individuals looking for employ- 
ment, 4 cents a word, minimum 75 cents, 
payable in advance, 











Electrical Manufacturing Company 


Controlling interest in electrical 
manufacturing company incorporated for 
$10,000, all stock par value fully paid. 
Company manufactures weather proof 
sockets, rosettes, receptacles, cutouts, etc. 
Fully equipped plant for manufacturing 
all screw shells for sockets, fuse plug 
caps, shells, etc. Makes all its own metal 
parts, sells parts outside also. Company 
established two years, enjoys some of the 
best jobbing trade in the country; have 
plenty orders to run plant until February, 


1921. Company sound and on paying 
basis. Reasons for selling: desire a 
change, purely personal. -Will only con- 


sider selling to high caliber man with 
wide experience and ability in this line. 
I own 53 shares of capital stock; will 
sell my interest for $6,000, purchaser to 
assume duties of president and general 
manager on salary of $175 a month. 
Location Missouri town of 2,500 in Ozarks. 
Buyer to take active charge Jan. 1, 1921. 
Address, Wm. M, Nelson, Box 178, Moun- 


tain Grove, Mo. 
Generators 
General Electric, type A.T.B. alternating 
generators, 100-kw. and 75-kw., 600-v., 
3-phase, 60-cycle, complete with base, 


100 KW. generator, 


20 prepayment G. E. 
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pulley, excitors, and panel boards. Libby 
Electric Co., 100 Mechanic St., Worcester, 
Mass. 


Generator 


General Electric No. 
198346, Form B, 400 amperes, 250 volts, 
500 revolutions; 50 HP. General Electric 
DC motor, No. 356146, Form A, 186 am- 
peres, 230 volts, 610 revolutions. N. Y. 
Utilization Co., 149 Remsen St., Brook- 
lyn, N. Y. 


Meters 


5 amp. meters for sale. 
Operating condition. 3urlington Light & 
Power Co., Burlington, Vermont. 


TESTERS WANTED 


ELECTRICAL APPARATUS 
AND EQUIPMENT 


ACCEPTANCE AND _ MAINTE- 
NANCE TESTS ON SUBSTATION 
MACHINERY, CIRCUIT BREAK- 
ERS, RELAYS, UNDERGROUND 
CABLES, AND OTHER EQUIP- 
MENT OF A LARGE NEW YORK 
CITY ELECTRICAL PUBLIC 
UTILITY CORPORATION. PRE- 
VIOUS TRAINING OR EXPERI- 
ENCE DESIRABLE. 


J. A. COOK 
BOX 37, STATION 
NEW YORK CITY 
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ELECTRICAL WORLD 


Think ‘SEARCHLIGHT First 


ADVERTISING RATES 


ADD 5 WORDS for box number in undis- 
played ads if replies are to any of our 
offices. There is no extra charge for 
forwarding replies. 


DISCOUNT OF 10% if one payment is 
made in advance for 4 consecutive inser- 
tions of undisplayed ad, 








In Replying to “Blind” Ads 


be careful to put on envelope the key 
number in the ad and also local address 
of office to which reply is sent. 


10th Ave. at 36th St.. New York. 
935 Real Estate Trust Bldg., Phila. 
533 Leader-News. Blidg., Cleveland. 
1570 Old Colony Bldg., Chicago. 
531 Rialto Blidg., San Francisco. 


Important 


Original letters of recommendation or 
other papers of value should not be en- 
closed to unknown correspondents — send 
copies. 


e 
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FOR SALE 


Transformers 


500 kva. 13,200-2,300 volt, 60 cycle, 
oil-cooled, outdoor type G. E. transformers. 


New condition. Four primary_taps; low 
price. Burlington Light & Power Co., 
Burlington, Vermont. 


POSITIONS VACANT 


electrical manufacturing com- 


pany has some positions open for tech- 
nical graduates to train for inspection 
and testing work on automatic installa- 
tions; men will be located in different 
parts of the United States. The work 
offers good opportunities for advance- 
ment; state age, education, experience 


and present salary. P-748, Elec World, 
Old Colony Bldg., Chicago. 





AN EXPERIENCED _s stock accountant 
wanted, $150 per month for right man. 
Virginia-Western Power Co., Clifton 
Forge, Virginia. 

CARBON brushes, technical man wanted 


who can manufacture carbon brushes and 
other goods for electrical purposes. An- 
swer stating age, past positions, and sal- 





ary expected to. start. P-720, Elec. 
World. 
CHEMIST wanted by a_ long-established 


- 


PT 


insulated wire company. Must be famil- 
iar with analysis of rubber wire com- 
pounds and testing cotton yarns. P-744, 
Elec. World. 
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POWER PLANT DESIGNER 


Familiar with Steam Station Design by 
Eastern Publie Utility Corp. State qualifi- 
eations, age, and salary expected in first 
letter. 





751—Electrical World 
Real Estate Trust Bldg., Philadelphia 
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ADS IN DISPLAY TYPE—Space is sold by 
the inch (30 in. to a page), the price 
depending upon total space used within 
a@ year, some space to be used each issue, 


RATE PER INCH for ads in display space: 
lto 3 in., $5.00 an in. 15 to 29 in., $4.50 an in. 


4to 7in., $4.80 anin. 30 to 49 in., $4.40 an in. * 
8 to 14 in., $4.60 anin. 50 to 99 in., $4.20 an in. 








POSITIONS POSITIONS : 
VACANT WANTED : 
FOR SALE yee POSITIONS VACANT 


CHIEF draftsman wanted to take entire 
charge of drafting department with estab- 
lished firm manufacturing transformers, 
small and medium sized AC and DC mo- 
tors and generators. None but experi- 
enced men need apply. State training 
and experience, age, salary expected and 
when available. P-733, Elec. World. 





COMMERCIAL department of an electrical 
utility, company offers an excellent oppor- 
tunity to young man with some previous 


commercial experience in electric light 
and power work. Location—Eastern 
Ohio. In reply state full particulars, 


previous experience and salary desired. 
P-728, Elec. World, Leader News Bidg., 
Cleveland. 


ELECTRICAL engineering graduate want- 
ed of 1918 or 1919 for sales work. The 
— Controller & Mfg. Co., Cleveland, 

io. 


EXPERIENCED operators for large gen- 
erating station, on Eastern Seaboard, 
preferably with some technical training. 
State age, education, and experience. 
Salary $125 to $150. P-738, Elec. World, 
Real Estate Trust Bldg., Phila. 


LARGE manufacturer of electrical appa- 
ratus requires a few more young technical 


graduates for test floor work. A real 
opportunity is offered for a varied expe- 
rience at good wages. P-297, Elee. 


World, Leader-News Bldg., Cleveland. 





MATHEMATICIAN and computer wanted: 
physicist preferred. Address by letter 
only. W. H. Meadowcroft, Orange, N. J. 


METER tester wanted for testing; meters 
at a central station of about six thousand 
meters located in New England; good 
opportunity for the right man; state age, 
experience, and salary expected. P-697, 
Elec. World. 





SWITCHBOARD wireman thoroughly ex- 
perienced on instrument and control wir- 
ing for large steam _— station; loca- 
tion, Ohio; state in first letter your age, 


education, experience, salary expected 
and when you could be relieved from 
present position. P-749, Elec. World, 


Leader News Bildg., Cleveland. 
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EXECUTIVES 


seeking superior positions find our confidential 
service extremely satisfactory. Let our Mr. H. H. 
Harrison confidentially negotiate for you suit- 
able positions with proper employers, as he has 
successfully done for thousands of others since 
1909. Inquiries invited. 


THE NATIONAL BUSINESS BOURSE 


Confidential Negotiators 


Association Building—Chicago 
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EMPLOYMENT SERVICE 





EXECUTIVES qualified for salaries of 
$2,500 to $25,000 and upwards, are in- 
vited to communicate in strict confidence 
with the undersigned, who will conduct 
preliminary negotiations for such posi- 
tions. The procedure used is peculiar to 
this service, differing essentially from all 


others; and is constructive and initiative; | 


applied individually; and in no way 
jeopardizing present connections. Estab- 
lished 1910. Send name and address only 
for particulars. R. W. Bixby, Inc., 310 
Lockwood Building, Buffalo, New York. 


— 





POSITIONS WANTED 


ARMATURE winder, familiar with a.c. and 


d.c. windings, coil making, lathe and 
machine shop work. Address, A 2, Box 
463, Welch, W. Va. 





AUDITOR, wide experience as general aud- 


itor, secretary and treasurer of utility 
companies ; moderate salary; best refer- 
ences. PW-632, Elec. World. 





BUSINESS executive—Experience: 
manager, sales manager, designing and 
production engineer. Last connection, lia- 
bilities three times capital. Business sys- 
tematized, surplus accumulated then sold 


general 


for five times capital. Graduate 1911. 
PW-683, Elec. World. 

ELECTRICAL engineer, having general 
knowledge of supervision of an electrical 


corporation in the office, field and plant, 
desires position; nine years’ practical ex- 
perience. PW- 694, Elec. World. 





ELECTRICAL engineer with long experi- 
ence in practical shop work, in labora ory 
and office, desires position. Has model 
ready for new device to connect to lamp 
socket. Necessary tools can be made in 
few weeks. PW-731, Elec. World. 
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POSITIONS WANTED 





ELECTRICAL and mechanical engineer— 
technical graduate; G. E. test; wide ex- 
perience in power plant management, 
machine design, and arc welding appli- 
cations; practical electrician and welder, 
proven executive ability ; desires change. 
Minimum salary $3,200. Metropolitan 
District preferred. PW-725, Elec. World. 


ELECTR Ic [AI 








wants maintenance work; 
familiar alternating direct motors control, 
etc.; seven years in charge. PW-745, 
Elec. World. 





EL LECTRIC AL pao desies position as 
superintende at or electrical contractor, 
engineer or maustrial plant; capable of 
estimating, superintending and laying out 
of details for both lighting and power; 
30 years’ experience, installing motors, 
generators and transformers. PW-753, 
Elec. World. 





ELECTRICIAN, correspondence school tech- 
nical education, army school instructor, 
experienced wireman, lineman, telephony 
and radio. Age 30, single. PW-750, Elec. 
World, Leader-News Bldg, Cleveland. 


ELECTRICIAN and meterman with over 
eigth years’ experience on all types of 
meters and four years on power house 
maintenance. PW-702, Elec. World, Real 
Estate Trust Bldg., Phila, 


ESTIMATOR and superintendent of con- 
struction work, nineteen years’ experience 
in all branches of the electrical line, 
business getter and general manager. 
PW-754, Elec. World. 


GENERAL manager of wide experience, 
technical and business training, wants 
change to greater opportunity. If your 


property is no wprosperous I can main- 


tain it so. If it is run down, or “in bad” 
publically, I can pull it out. Age 39 
years, 20 years’ experience, and accus- 


tomed to full responsibility. Three years 
in present position as district manager. 
Will consider either straight salary or 
percentage of gain proposition. PW-673, 
Elec. World, Old Colony Bldg., Chicago. 
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_ “SEARCHLIGHT” 
‘¢ Want ads Talk— 


J They go direct to those in the in- 
dustry you wish to reach and tell 
your story in a forceful and bus- 
iness-like way. 


Agents Wanted 
Bids Wanted 
Buildings For 


Civil Servi 


Educational 


For Exchange 
For Rent 
Franchises 
Help Wanted 


They don’t mince words but get 
right to the pornt. 


Use them for— 


Agencies Wanted 
Auction Notices 


Books and_ Periodicals 
Sale 
Business Opportunities 

ce Opportunities 
Contracts to be Let 
Contracts Wanted 

Desk Room For Rent 

Desk Room Wanted 


Employment Agencies 
Foreign Business 


Miscellaneous for Sale, for Rent or Want Ads 


For Every Business Want 
“Think SEARCHLIGHT First” 


POSITIONS WANTED 


POSITION along maintenance, testing or 
inspection by young man, age 29, married, 


foreign born, I. C. S. graduate, good 
technical knowledge of electrical appa- 
ratus; eight years’ practical experience 


maintenance, two years G. E. test of E. R. 
equipment; substation and switchboard 
operating; Al _ reference; salary $140, 
anywhere; available Jan. 15. PW-746, 
Elec. World. 


a 


PUBLIC utility manager, electrical engineer, 
age 38, married; 18 years’ experience, 
covering design, construction, opeation 
and management of electric properties ; 
pene A. I. E. E., ex-officer Engineers, 
U 





S. Army, desires position at once. 
PW-713, Elec, World, Old Colony Bldg., 
Chicago. 

SUPERINTENDENT or assistent super- 


intendent of medium size or small cen- 
tral station property, hydro-electric pre- 
ferred but not necessary; experience in 
practically all departments; age 30, sin- 
gle, hard worker, technical education ; 
now assistant superintendent of 1,200 kw. 
system; can give satisfactory references ; 
available upon short notice. PW-718, 
Elec. World. 





SUPERINTENDENT; graduate electrical 
engineer, age 27, married, desires posi- 
tion with factory, mill, ete., as electrical 
superintendent; have had _ engineering 
and maintenance experience and possess 
executive ability. Address A. B. J., 819 
Hamilton Ter., Baltimore, Md. 





TECHNICAL engineering graduate, age 24, 
desires position; experienced in design 
and estimating of wiring and illumination 
heating and ventilation, piping and gen- 
eral industrial plant equipment layouts; 
location immaterial. P N-752, Elec. 

World, Old Colony Bldg., Chicago. 


Industrial Sites 

Labor Bureaus 
Machine Shops 

New Industries Wanted 
Partners Wanted 
Patent Attorneys 
Patents For Sale 
Plants For Sale 
Positions Vacant 
Positions Wanted 
Proposals 

Property For Sale 
Receivers’ Sales 
Representatives Wanted 
Salesmen Wanted 
Specialties 
Sub-Contracts Wanted 
Water Front Property 
Work Wanted 
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DECEMBER 25, 1920 
Electrical World 
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Manufacturers desiring representation or 
business connection, are invited to corre- 
spond with 


Cable Code and Add., ‘“‘Switchon, Sydney.”’ 
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Auction Sale of 


An 








Intense Interest 








Niagara Electro Chemical Company 


Head Office, 709-717 Sixth Avenue, New York, N. Y. 


BOYNTON BROTHERS & CO., Auctioneers 


37 Smith Street, Perth Amboy, N. J. 


Will sell at PUBLIC AUCTION 
Wednesday, December 29th, 1920 


at 11 o’clock in the forenoon, to the Highest Bidder 


ITS FACTORY BUILDING AND EQUIPMENT LOCATED ON 
RECTOR ST. NEAR FAYETTE ST., PERTH AMBOY, N. J. 


All Equipment in First 


Electrical Division 


1—Westinghouse 


Class Cordition 
GROUP NO. 5 


Generator Set: Generator—com- 


GROUP NO. 1 mutating pole, 15 kw., 150 volt, 100 amp., 

1740 r.p.m., direct connected to type C. 8S. 

1—wWestinghouse Rotary Converter, 1000 kw., 6 Motor, 22 hp., 440 volts, 3 phase, 60 

phase, 60 cycle, 600 volts D.C., 900 r.p.m. cyele with compensator. Set mounted on cast 

Shunt wound, Interpole, Self Strating from iron base. 
A.C. ee. ‘ . : = 
4—tTransformers for same, 385 kva. each, Single 
13200 volts, 425 volts, GROUP NO. 6 


Phase, 60 cycle, 
mm me ©. 
1—Starting Panel with necessary switches. 


1—Jantz & Leist Plating Generator, 
amp., 


6 volt, 600 


850 r.p.m., direct connected to Westing- 


1—D.C. a, Panel with necessary switches, house Type CS Motor, 440 volt, 60 cycle, 3 
meters and relays. . hase, 5 hp. Set mounted on cast iron base. 
1—3 Phase High Tension Oil Switch, and 6 High i—3 io. Motor Exciter set for above. 


Tension Disconnecting Switches. 


oil insulated, self cooled 


GROUP NO. 7 


4—Westinghouse CI, 1% hp., 440 volts, 60 cycle, 


GROUP NO. 2 
3—General Electric Rotary Converters, Booster Electric Motors 
ee a eeertiie wa te tae 6—Westinghouse CS, 10 hp., 440 volts, 60 cycle, 
: ‘ s ” Starti 3 A.C. side 3 phase, 50 ¥.p.m. : 
oleae : Ae ae is wate a a 7% hp., 440 volts, 60 cycle, 
9 999 /) site oth tans rates 3 phase, r.p.m. 
Seay eens 28 vee, Sh Be, wales 2—Westinghouse CS 5 hp., 440 volts, 60 cycle, 
2s . Panels wi a neat 3 phase, 860 r.p.m. 
3—DO Machine heavens eT er a ee bis 3 hp., 440 volts, 60 cycle, 
es ' Deu . 3 phase, 39 r.p.m. 
steak Geaaeeene ais 1—Westinghouse <S, 2 hp., 440 volts, 60 cycle, 
‘ 3 phase, 860 r.p.m. 
1—Westinghouse CA, 1 hp., 110 volts, 60 cycle, 
1 phase, 1140 r.p.m. 
GROUP NO. 3 3—Wagner % hp., 110 volts, 60 cycle, 1 phase, 
Switchboard and meters for main Station control. 1140 r.p.m. 
11—Slate panels, various sizes. 2—Westinghouse CA, % hp., 110 volts, 60 cycle, 
Circuit breakers, switches, meters and relays. 1 phase, 1200 r.p.m. 
GROUP NO. 4 GROUP NO. 8 
6—Moloney ‘Transformers, Type HE; 3—25 kva., Slip Ring Motors 
60 cycle, single phase, 13200/450 volts, oil : 
insulated, self-cooled, and 3—20 kva., 60 9—Westinghouse CI, 3 hp., 440 volts, 60 cycle, 
cycle, single phase, 13200/220/110 volts, | 3 phase, 1100 r.p.m. 
! 


2—3 Phase oil switches, 13200 volt, 300 amp. 


3 phase, 


1100 r.p.m. 


Also Cranes, Hoists, Tanks, Sheet Metal Working Machines, Time Clock, Etc. 


List of Equipment, Terms of Sale and Inspection Permits Furnished on 


Application at Either of 


Above Addresses 


Niagara Electro Chemical Co., by Hector R. Carveth, General Manager 
Auctioneers, Boynton Brothers & Co., by Clancy C. Boynton, President 





FOUNDRY FOR SALE, 
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PONTIAC, MICH. 


within twenty-five miles of Detroit, on good concrete road, good rail facilities. Fully 


equipped for aluminum, brass and bronze casting work and 
Fifteen thousand square feet of floor space. One-story concrete 


verted to grey iron. 
block construction built about two years ago. 
trally located and labor conditions are good. Wi 
particulars and price, write: 


DRAWER 47, SYRACUSE, N 





AUSTRALIA 


W. G. WATSON & CO., LTD. 
279 Clarence St., Sydney 
Electrical Engineers and Merchants 


OOnneOROECUOREDeunenopecocnenacagcasetser™ 


Western Union Code 


a 
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Four acres of land. Plant is cen- 
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POSITIONS WANTED 


THEORETICAL and practical electrician 
and armature winder, familiar with a.c. 
and d.c. windings, voltage, speed, fre- 
quency, and phase changes; am married, 
25 years of age, and capable of taking 
charge of shop. Address, Al, Box 463, 

Welch, W. Va. 





TWO recent college graduates, 
engineers, desire positions with 
engineering concern with good opportu- 
nity for advancement; location, Boston, 
Mass., or vicinity. PW-712, Elec. World. 


electrical 
reliable 


YOUNG man, age 18, desires work 
central station or electrical 
ing company; transformer work pre- 
ferred; location immaterial. PW-755, 
Elec. World, Old Colony Bldg., Chicago. 


AGENTS AND SALESMEN 


Graduates for Sales Work Wanted 


Electrical or mechanical university gradu- 
ates wanted for sales work with a well 
established electrical manufacturer in the 
Middle West; correspondence confi‘’ential. 
Give full particulars. AS-668, Elec. 
World, Old Colony Bldg., Chicago. 


with 
manufactur- 








Traveling Salesman Wanted 


Who can intelligently handle steam and 
electrical apparatus; thoroughly practical 
and experienced man required; mechan- 
ical engineer preferred. Write fully, stat- 
ing age, past experience and _ salary 
expected. Greensboro Supply Co., Estab- 
lished 1898, Greensboro, N. C. 





i 


BUSINESS OPPORTUNITIES 





Will Buy or Manufacture Article of Merit 
Wanted—By a New Jersey manufacturing 
concern, manufacturing electrical ma- 
chinery and who are anxious to take on 





an additional line, some patented article 
of merit. Will buy outright or man- 
ufacture on a royalty basis. BO-726, 
Elec. World. 

EDUCATIONAL 


THE Bliss Electrical School offers a con- 
densed course in electrical engineering 
complete in one year for men of char- 
acter, ambition and limited time. Funda- 
mental principles and practical applica- 
tions of electrical apparatus thoroughly 
taught. Course includes mathematics, 
steam and gas engines, mechanical 
drawing, shop work, construction and 
testing. Fireproof dormitories, dining 
hall, laboratories. Twenty-eighth year 
opened Sept. 29th. For catalog, address 
peaaae 129 Takoma Ave., Washington, 





INSTRUMENT and meter specialists want- 
ed everywhere. Demand exceds supply. 
Our course in electrical meter engineering 
qualifies you for responsible position. 
Our graduates are our best recommenda- 
tions. Employment service free. Write 
for special offer. Fort Wayne Corre- 
spondence School, Fort Wayne, Ind. 





BOOKS AND PERIODICALS 


ELECTRICAL World and other technical 
periodicals, scientific journals, reports, 
Proceedings, etc., published in United 
States or Europe, bought and sold. Com- 
plete sets, volumes or single copies. 
Catalogs on request. The H. W. Wilson 
Co., 958 University Avenue, New York, 
N. Y. 





MISCELLANEOUS 


MUNICIPAL OWNERSHIP—If threatened 
with municipal ownership or other com- 
petition, secure expert advice. Dozens 
of successful campaigns. M-742, Elec. 
World, Old Colony Bldg., Chicago. 


PUBLICITY—Special 
tection of 
attacks of 


publicity for pro- 
properties against political 
all kinds. Fifteen years ex- 
perience. Rates, franchises, ete. Com- 
mercial and financial advertising and 
campaigns. Consultations. M-743, Elec. 


World, Old Colony Bldg., Chicago, 
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Solve Your Problems 


in Efficient Way for | 


Power Circuits 


Electric Furnaces 


Street Lighting 
Metering Types 


Electric Furnace 
Transformers 


have made better steel 
possible with no lost 
heat, time or labor 
You need this most 
efficient transformer. 


and Special Types 


1700 Towns 


Use A-W Regula- 
tors in series street 
lighting. No mov 
ing parts. No re- 
turn control wire 
No attendant nec 
essary. You too 
can save lamps 
and labor 


For Power Purposes 


You will be interested in the high 


eficiency—low temperature—high 
insulation and rugged bracing of 
built by 


We build 


these units which 
transformer specialists. 


all types any size. 


are 


Nt 


Warren, Ohio 


District Offices 

36th St. Chicago, 1207 
347 Ellicott Square. 
Distributors 
Rutherford & Uptegraff, 
R. L. Lunt, McKnight 
Engineers’ Bidg. Birmingham, 
Bldg. San Franciseo: A. S Lindstrom, 519 Cali- 
Seattle: Burton R. Stare Co., 325 Yeslerway. Fort 
Dodge, Ia.: J. K. Alline. Detroit: A. L. Searles, Dime Bank Bldg. 
Grand Rapids, Mich.; A. L. Searles, Michigan Trust Bldg. 
Philadelphia: Lewis & Roth, 13th and Wood Sts, Boston: Frank 
Ridion Co., 251 A St. 


York, 141 W. 


Buffalo, 


New Fisher Bldg. 


lst Natl. Bank Bldg 
Bldg. Cleveland: Dingle- 
Ala., H. M. Gassman, 


Pittsburgh: 
Minneapolis: 
Clark Co.., 
Brown-Marx 
fornia St. 
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R. and I. E. Switches 


employ Faradoid Insulators as_ standard 
equipment for all voltages up to and includ- 
ing 66,000. 

All iron and steel parts are hot dipped gal- 
vanized in accordance with N.E.L.A. stand- 
ard specifications—typical of the many fea- 
tures that have made R. and I.E. Switches the 
strongest, most rugged, most dependable 
switches on the market. 


A strictly quality switch in every particular. 


What are your requirements? 


RAILWAY ano INDUSTRIAL 
ENGINEERING COMPANY 
TRANSMISSION GREENSBURG, PA. 


SWITCHING AND oO Ramla gaat 
PROTECTIVE — gS ARR ater 
Z 


PEOPLES BANK BUILDING, 
EQUIPMENT — Tale “CHICAGO, 


2 RECTOR ST SiN) 
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No. 5226 
for 
45,000 volts 


epreciation 
Troubl 






always make the “old man” swear. 


"Guess he’ll have to take the bull by the 
horns and standardize with Victors. 


' They're depreciation-proof because vitrifi- 
cation is complete and only the highest 
grade materials are used in their 
manufacture. 


Victors defy depreciation and scorn ab- 
normal load, temperature changes and 
moisture. 


Hawe you thought of stand- 


crdizing with Victors? 


Locke Insulator Mfg. Co. 
Victor, N. Y. 







OR INSULATORS. 
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OPEWELL 





Points the Way to Better Insulation— 





Disk Strain and 
Suspension Insulator No. 1504. 





k Strain and 


Dis 
Suspension Insulator No. 94. 
Plain View of No. 94. 


Insulator Characteristics That Mean 
Longer Life and Better Service 


Physical Features 


No motion play in the tension Enveloping insulation mass 
members—cannot pull together svmmetrically disposed in rela- 


Or apart. . . 
tion to tension members. 


Non-compressible and _ non- 
softening insulation interposed 
between tension members. Light in weight. 


Electrical Characteristics 


Capacity stress distributed over Ample Mechanical Strength. 
wide area. és Y : 
Made of “Paramold’” which 
Five interval insulation break- means high mechanical strength, 
down areas. high dielectric strength and 


ae high heat resistance. 
Equivalent to two insulators in J 


series. We also do Custom Molding. 


Send for Blue Prints and Prices 
HOPEWELL INSULATION & MANUFACTURING CO. 
cere co mere 


INCORPORATED 


HOPEWELL, VIRGINIA 
ipevniosipiieieiiamiiimmaitat iii teen cee i Ree pe ee 











Write for prices 


Our products include Bare 
and Weatherproof Copper and 
Iron Wires, Slow Burning 
Weatherproof Wires, Signal 
Wires, Annunciator and 
Office Wires, Magnet Wires 
Write for prices on the ma- 
terials in which you are in- 
terested. 


Manufacturers of 
Bare and Insulated 
Wires and Cables 


since 


1889 





ELECTRICAL WIRES & CABLES || 
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Weatherproof 
Wires 


ano the 


1889 
Brand Mark 


Since 1885 we have been special- 
ists in the manufacture of high 
grade bare and insulated wires 
and cables. 


A photograph of our Weather- 
proof Wire is shown on this page. 
This wire is put up on reels, or in 
coils, carefully wrapped, and 
shipped in cases of uniform 
weight. 


When in the market for high 
grade Weatherproof Wire let the 
1885 Trade Mark be your guide 
to maximum quality. 


Chicago Insulated Wire & 
Manufacturing Co. 
Sycamore, Illinois 
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Where moisture is excessive— 


Where acid or alkali water destroys ordinary insulated 
wire— 

Where lead cables cannot be used because of electrolysis 
or wherever a heavy rugged type of cable is needed. 


That is the place to ue HAZARD Spiralweave Cables. 


The cover is an extra heavy and tough weave. There are 
several types for different purposes. 

Spiralweave Portable Cord 

Spiralweave Mine Shaft and Borehole Cable 

Spiralweave Mine Power Cable 


Spiralweave Aerial Cable for Fire Alarm systems or other 
exacting purposes. 


All have the inbuilt merit and dependability which are characteristic of 


all HAZARD products. 


If you will outline your service conditions—voltage, present construction 
and kind of work—we shall recommend the best type to fit the task. 


Booklet on request. Quality Survives. 


HAZARD MANUFACTURING CO. 


New York Pittsburgh Chicago Denver 
533 Canal St. lst Nat’l Bank Bldg. 552 W. Adams St. 1415 Wazee St. 


Wilkes-Barre, Pa. 
Makers of Quality Wire Rope Since 1848. 


: d Spiral-W eave 
AZaAFE avr: 
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ABIRSHAW’S  coopera- 
tive policies have a defi- 


nite meaning for every- 
one connected with the electrical 
industry. Take as an example 
Habirshaw distribution through 
the Western Electric Company. 
Through the efficient, nation- 
wide warehousing of this well- 
known organization, Habirshaw 
wire is brought to every active 
market of the United States. It 
may be purchased in large or 
small quantities for immediate 
deliveries with the certain knowl- 
edge that a stock is always on 
hand. The Western Electric 
Service further offers Habirshaw 
buyers a great saving of time and 
money, to say nothing of incon- 
venience due to scattered buying, 
by enabling them to place entire 
equipment needs on the same 
order. 


Habirshaw Wire Manufactured by 


Habirshaw Electric Cable Co, 


Incorporated 


Yonkers, New York 


> SSS 


Complete factory stocks are 
always carried at strategic points 
so that local supplies are not de- 
pendent upon direct shipments. 


Volume production, in turn, en- 
ables Habirshaw to maintain its 
standards and service at the 
market figure. Consistent national 
advertising is constantly estab- 
lishing public confidence in the 
technicians of the industry and 
good will for Habirshaw. 

Habirshaw’s field service, com- 
prising a highly trained corps of 
experts, is constantly in touch 
with actual service conditions to 
meet specific transmission re- 
quirements. 

Technical cooperation is_ pro- 
vided by Habirshaw’s engineering 
service, and is available at all 
times for consultation on any 
problem cf unusual difficulty. 


Habirshaw Wire Distributed 
Western Electric Company 
Incorporated 


Offices in All Principal Cities 
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How Habirshaw cooperates in every 
field of electrical industry — 


by 


HABIRSHAW 


“Proven by the test of time” 








Insulated Wire & Cable 
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in Electrical 
Conductors 


The Symbol of 
Efficiency 





ROME 


is a good name to remember 
when contracting for 


Wires and Cables for 1921 
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Increased Facilities 


‘To meet the steadily increasing demands tor Rome Wire 
and Cables we have materially enlarged the facilities and 
equipment in both our Rome, N. Y. and Buffalo, N. Y. 
plants. Therefore you may now expect your jobber to 
make prompt deliveries of Rome products. 







The high standard of excellence which has characterized 
all Rome Wire Products and Rome Service will be main- 
tained. 


Did you get your copy of Catalog No. 19? 
ROME WIRE CO. 
Rome, N. Y. 

Diamond Branch Buffalo, N. Y. 


IMIM-3AWOS: 





ROME-WIRE Gt: 
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Lightning 


No matter how continuous is your 
SOURCE of power, your service is 
only as dependable as your distribut- 
ing system. 


Are your low voltage lines up to 6600 
protected from lightning? Have you 
solved your lightning troubles with 
Peirce Universal Arrestors? 


If you have not, it will pay you to in- 
vestigate this one dependable insur- 
ance against transformer burn-outs. 


The Universal has no moving parts. 
It is not housed in a box. It needs 
neither inspection nor repairs. The 
first cost is the last cost_.and the first 
cost is low. 


The Hardware Makes the Line. 
Hubbard Makes the Hardware. 


HUBBARD & CO. 


Pittsburgh, Pa. 
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Ready! 
The Metal Molding Hand-Book 


“For the Man on the Job” 


Every contractor and wireman in the business needs 
this new Hand-Book—the most complete book ever 
issued on the subject of metal raceways for surface 
wiring. It gives full instructions—with many illustra- 
tions—for using National Metal Molding under all 
conditions. It also lists the various fittings and devices 
that are used in connection with Metal Molding. 
Because of its convenient size, the book can be easily 
carried and used right on the job. We will be glad to 
send you a copy, without charge. Write, or use the 
coupon below. 





National Metal Molding Co. 
1110 Fulton Bldg., Pittsburgh, Pa. 


Please send me a copy of your new Metal Molding Hand-Book ‘‘For the Man on the Job.” 
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ECONOMY a 


Industries persisting in the use of “one-time” fuses 
pay more for electrical protection than those equip- 
ped with Economy Fuses. 


The famous Economy “Drop Out” Renewal Link 
makes possible an annual saving of 80% in fuse 
maintenance costs. 


Nothing is destroyed when an Economy Fuse 
blows but the inexpensive strip of fusible metal. 


Y renewable 


PICU eS A 


EUSES 


This is quickly and easily replaced with a new 
“Drop Out” Link without delay to men or 
machinery. ‘The heavy cartridge, end caps and 
the winged washers which lock the fuse are virtu- 
ally indestructible and are used again and again, 


Check up fuse costs in your plant. And re- 
member that Economy Fuses give maximum 
protection at minimum cost. 


For sale by all leading electrical jobbers and dealers 


| ECONOMY 
200 AMPS 
250 V. 


Knife-blade Type, Economy Fuse 


Econemy Fuses were the first line using inexpensive bare links for restor- 
ing blewn fuses to their original efficiency to be APPROVED IN ALL 


CAPACITIES by the Underwriters’ Laboratories. 


Economy Fuse & Mfg. Co., Chicago, U.S. A. 


Economy Fuses are also made in Canada at Montreal 
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‘Many Fuse Users Waste Money 


Thousands of concerns are using renewable 
fuses where the non-renewable type should be 
used, and vice versa. In this way hundreds 
of dollars are wasted yearly in plants all over 
the country. It was to help our customers 
correct this bad condition that we installed 
a service department, and a large number of 
concerns by availing themselves of this service 
have eliminated the large and needless waste 
of money caused by using the wrong type of 
fuse at various points on their circuits. 


How to Eliminate this Waste 


Without the slightest obligation on your part, 
one of our Fuse Engineers will make a careful 
survey of your plant and point out where you 
are using high-priced renewable fuses on cir- 
cuits where blowouts will rarely if ever occur, 
and tell you where money is being wasted by 
using non-renewable fuses on lines subject to 
frequent blowouts. 


Perhaps you will never know how much 
money is wasted on fuses in your plant until 
our Fuse Engineer calls—and this service 
costs you nothing. 


In order to clear up any possible misunderstanding on the part of 
the public, we wish to announce that our Union Enclosed Fuses, both 
renewable and non-renewable, are fully approved by the Underwriters 
Laboratories, Inc. in all capacities of N.E.C. standard dimensions 
for both 250 and 600 volt service. 


“UNION” renewable and non-renewable fuses are made in all capaci- 
ties 0-600 Amp. 250 and 600 volt and are sold by all leading 
Electrical Jobbers and Dealers. 


BY INVITATION 
MEMBER OF 


Chicago Fuse 
Mfg. Co. 


Oldest and largest manufacturers 
of Fuses, Electrical Protecting 
Materials and Conduit Fittings 


Chicago, New York 
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—and also in SOCKETS 
the Hubbell Line 
is STANDARD: 


the design, material, 
and construction 


again express QUALITY 





UBBELL invented the Pull Socket to supply a pressing need. It was discovered 
that the ordinary Key Socket, hung high enough for proper illumination, was out 
of reach of short people. 

Hubbell, by providing a socket with chain long enough to drop below the bulb, permitted 
the lamp to be raised several inches. 


Its adoption was very rapid. People recognized the convenience of this type of socket, 
and were delighted with its perfect operation. The electrical industry found that the 
Hubbell mechanism was fundamentally right and have been able to offer no radical 
changes or improvements in it, for like all Hubbell Electrical Specialties the Pull Socket 
had been thoroughly planned and tested before it was introduced. 


Hubbell Pull, Key and Keyless sockets are of standard “QUICKCATCH” design, and 
are provided with Edison screw base with a phosphor bronze spring contact, which 
prevents the bulb or plug working Isose. The large easily wired contact screws will not 
drop out. 


To specify Hubbell is to insure satisfaction— in Sockets as well as in the famous T-T Slot 
Receptacles. 





Pull Socket No. 36 8 Look for the Globe on the Key Key Socket No. 3664 Keyless Socket No. 3667 


HARVEY HUBBE 


ELECTRICAL ff 


BRIDGEPORT 


Look for the Acorn 83° 





gi) SPECIALTIES 


a aa U.S.A. 
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for the entire 
electrical 
industry — 


An inspirational book | 


For the central station corporation, for any public 
utility, for executives of such companies, for their em- a 
ployees, for the entire electrical industry—the key to LENNEDY 
success is service. Service of the right kind means ex- 
pansion for the industry, bigger business for the power 
company, more pay and promotion for the employee 
of such a company. Mr. Kennedy in this new book 
has written the first text book of service. He shows 
how to serve effectively. He proves that service brings 
success to the individual and to the corporation. 


WINNING 
THE 
PUBLIC 


By S. M. Kennedy 


Vice-President in charge of Public Relations and 


Business Development, 
Southern California Edison Company 





S 4 Examine it Use the 
168 pages, 6x9, illustrated, $2.50 net, postpaid for 10 days coupon 
FREE below 


Mr. Kennedy is a public service official of wide ex- 
perience. He tells in his book how his own company 
and other successful public utility companies win the 
public through service. He gives central station 





executives useful hints on business development. He 
i McGraw-Hill Book Co., Inc.,_ 

239 West 39th Street, New York, N. Y. 

You may send me on 10 days’ approval Kennedy’s Winning The 

Public, $2.50 net, postpaid. I agree to pay for the book or return 

it postpaid within 10 days of receipt. 


presents practical ideals for the consideration of de- 
partment heads. He offers to public utility employees 
promotion-winning information. His book should 
be in the hands of every public utility official and em- 
ployee, for it points the way to a broader field for the pia hg AN caey 3 OR 
electrical industry and a greater success for all con- 


nected with the industry. 


McGraw-Hill Book Co., Inc. 


239 West 39th Street, New York 


Pee. OG Cs 6 200 ccc cnuvcsecblled bebésedéedsahncdent eocce 


ee NR nw nts eae 6 én orbs teedee dbenaes 


(Books sent on approval to retail customers in the U. S. and § 
Canada only.) W 12-25-20 #8 
a 
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we 
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Photographs that Sell 


the Technical product 


“ 
o 
. 
4 
o 


PUCSTSSSS AAAS SSTTTTEHSSSSSESSASSHSRSSSSSESS SSE SETSeR TEE SSSH EER Eee RsESeeLeeeeESeeeReEREEEES..- -8- 





SERSSSTHSSSSOTSSESSRSSRS TSS RE SHAS RERETETARERS SERCH RSSETESRSSE ESSE HEHE HAE SSE SH TES RARER ORESERAH ESHER SESSA RA TETRA TESS R ESSE ease eee EE, 





The McGRAW-HILL FIELD PHOTO SERVICE Department 
was organized some years ago in response to a widely felt need of 
furnishing a service through which advertisers could readily and 
economically secure striking installation pictures of their ma- 


chines and apparatus in actual use. 


Approximately 700 


McGRAW-HILL photographic representatives, locally distribut- 
ed in all parts of the country, are now engaged in this work. 


HESE photographers are 

carefully chosen for their 

prompt dependability in get- 
ting the picture they are asked to 
get—for their judgment shown in 
“taking” subjects to best ad- 
vantage from an advertising stand- 
point—for their skill displayed in 
making photographs that repro- 
duce effectively, and for their abil- 
ity to get the news story while tak- 
ing the picture. 


This latter qualification is ex- 
tremely important. Every effort is 
made to obtain the actual story of 
the machine on the job, and to as- 
sist in this we supply our photo- 


graphers with carefully devised 


o 








questionnaires to be filled out. The 
Field Photo Service Department 
always aims not only to get the 
picture but to get the story, and we 
make it a practice not to accept 
photographs from our photogra- 
phers unless they are accompanied 
by the data. 


HE advantages of this branch 

of McGRAW-HILL service to 
technical advertisers are obvious. 
Upon receipt of a list of installa- 
tions we arrange all the interviews 
and secure the pictures. You are 
relieved of all worry and trouble 
and get your pictures and the story 
at minimum expense, besides hav- 
ing the satisfaction of putting the 


McGraw-Hill Field Photo Service 


We photograph your product on the job anywhere, and get the story of its service Available photos also supplied from stock » Specialists on technical subjects 


work into the hands of specialists 
on technical subjects. 


Ve advertisers not only em- 
ploy our Field Photo Service 
to secure definite lists of photo- 
graphs, but give us a roving com- 
mission to take pictures of . their 
machines wherever encountered. 


N connection with this depart- 

ment of McGRAW-HILL service 
we maintain a constantly growing 
library of stock negatives in the 
technical field. It contains at the 
present time about 3,000 photos, all 
of which are classified by subjects. 
Prints are promptly supplied at a 
moderate charge. 


This Library of Technical Photo- 
graphs is of special value to Ad- 
vertising Agencies, a number of 
which frequently call upon its re- 
sources. 


HE facilities of our organiza- 

tion for obtaining photographs 
of technical subjects are at the 
service of all who require such 
photographs. Primarily, however, 
it is an important link in the com- 
plete chain of McGRAW-HILL 
service to the technical advertiser. 
We not only write the proper copy 
for our advertisers, but we go out 
into the field for them and obtain 
pictures and stories which they are 
not in a position to get for them- 
selves. 


E will gladly furnish detailed 
information regarding the 
cost and answer any questions. 


McGraw-Hill Company, Inc. 
Tenth Avenue, at 36th Street 
New York City 


Coal Age 
Electrical Merchandising 
Electrical World Engineering and Mining Journal 
Jozrnal of Electricity Engineering News-Record 


Power 
American Machinist 


ingenieria Internacional Electric Railway Journal 
Chemical and Metallurgical Engineering 
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? Die-Molded Castings 
- For Small Electrical Appliances 





The Stewart process of making die- 
molded castings makes available cast- 
ings that are impossible to sand cast. 
Where absolute accuracy to the one- 
thousandth of an inch and constant 
uniformity must’ be maintained, the 
Stewart process enables us to guarantee 
perfect results. 


The Casting That Comes From 
the Mold Is Finished— 
Needs No Machining 


The illustration of Stewart die-molded castings on 
this page shows the product as it comes from the mold 
—compare them with what would have been the re- 
sult had they been sand cast and machined. Note the 
clean cut of every tooth in the gear. Here are the 
two all important qualifications—absolute accuracy and 
long wearing surface. The production of intricate 
castings demanding uniformity to the last degree is a 
simple and economical matter by the Stewart process. 


We make die-molded castings in white brass, lead 
base, tin base and aluminum alloy, for many manu- 
facturers of electrical equipment. It will cost you 
nothing for complete story as applied to your own 
requirements. Send a blueprint of one of your small 
parts today. We will gladly quote on any quantity. 
Our estimate will show you the big saving in both 
money and production time. 





Manufacturers of electrical equipment 
will be interested in our booklet, 
eS “Let us Die-Cast It.” 





STEWART MANUFACTURING CORP. 


Also Makers of Stewart Bronze-Back Bearings 


4500 Fullerton Avenue CHICAGO, ILLINOIS 
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“7 The Cone-Plaques 
po 2 e 
Meee Tell The Tale 


A similar photograph is taken after each heat 
to obtain a permanent record. 


Kiln-control methods assure the uniformity of 


“Pittsburg” Insulators 


“Me” 
ee bo 





Not only are pyrometers used to ascertain, These cone-plaques consist of three pieces of 
and thus maintain, the correct amount of heat fused material having known melting points 
in the kiln to make good insulators, but accurate 20 deg. apart. They can be seen from the outside 
cone plaques are used. How this is done is shown of the kiln, thus giving an indication of the 
in the photograph above. temperature inside. 


The Pittsburg High Voltage Insulator Company 
General Offices and Works: Derry, Pa., U. S. A. 


For Full Particulars Address the Following: 


For Business in the U. S.: Westinghouse Electric & Mfg. oats bua. = ae: vor a Outside of the 
‘ any. East Pittsbur ‘ anadian Jestinghouse Co. nited States and Canada: 
. Gempang, Best Pittsburgh, Pa. Ltd., Hamilton, Ontario, Harmon §8. Salt, Export 
Sole Agent for United States Sales Offices in All Large Sole Agent for Dominion Agent, 114 Liberty Street 
American Cities. of Canada New York 


MOLONEY 


TRANSFORMERS 


Afford reliable service 
by reason of correct de- 


sign, honest material 
and workmanship. 


MOLONEY ELECTRIC CO. 
St. Louis, Mo. Windsor, Can. 


OFFICES: 


New York Salt Lake City 

Washington Pittsburgh 

Chicago Buffalo 

Minneapolis Rochester 

San Francisco Cleveland 

Los Angeles Syracuse 

Seattle Philadelphig 
Detroit 
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Manufactures 
ae = ANNUNCIATORS FIRE ALARMS 
a 1/ |e i m House, Hotel, Hospital, Ele- Cabinets, Boxes, Systems for 
ete ee §=©6vator, Marine. Current or Storage Battery. 
h@oo0oeor Wood or metal. All styles of 


drops and resets. 





SHADES 
Metal Shades of All Descrip- 
BELLS tions. . 
Iron Box, Wood Box, Fire- 
Alarm, Skeleton, Vibrating, Sin- TT 
T t D ) ’ ’ ’ 
House type gle Stroke, Weatherproof, Elec- LE ER BOXES Sewing Machine 
Annunciator 


tro-Mechanical. of All Descriptions. Shade 


BUZZERS 
Iron Box, Wood Box. 


FLOOR BOXES 





SPEAKING TUBES 





PUSHES pulevator Tin’ Tube, Flexible Tube, 
, ; Whistles, El bows, Collars, 
Wood, Metal, Desk, Door, Pear, Senses 
Floor, Marine, Multiple, Table ; 
Clamp. 
All finishes. BURGLAR ALARMS 
Door Springs, Window Springs, 
SOCKETS Transom Springs. 
Key, Keyless, Pull Chain. . 
Pull Socket All finishes. TANK ALARMS Call Bell outfit 
W. R. Ostrander & Co., 371 Broadway, New York 
Brooklyn Philadelphia Chicago Baltimore San Francisco St. Louis Detroit 


Powerful—Efficient—Durable 


Thor is a Universal Electric Drill of better qual- 
ity. It is powerful. It is efficient. It is dur- 
able. Thor Electric Drills are light and non- 
stallable up to full-rated capacity and contain an 
unusually fine Universal motor for either alter- 
nating or direct current. Motors are also wound 
for direct current exclusively 110 or 220 volts. 


Thor drills are made in various sizes and capac- 
ities and all are furnished with 10 feet of wire 
cord, suitable feed attachment, either grip or 
button handle, screw feed or breast plate and 
Jacobs chucks. 


If you need a first-class electric drill in your 
shop get to know Thor. Send for descriptive 
booklet at once. 


Agents Wanted Everywhere. 
Write for Our Sales Proposition. 


THOR—The Name 
to ) Independent Pneumatic Tool Co. 
Look For W. Jackson Blvd., Chicago, IIl. 


New York Pittsburgh Cleveland Detroit San Fraricisco 
Boston St.Louis Philadelphia Birmingham 
Montreal Torcnto 
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DUNCAN METER DISTRIBUTORS 


Alabama Electric & Auto Supply Co., Birmingham. Minnesota Northwest Electric Apparatus Co., Minneapolis. 
California Coast Equipment Company, San Francisco- Los ” Roberts-Hamilton Co., Minneapolis. 
Angeles. ” Triumph Electric Co., Minneapolis. 

Colorado H. Alex Hibbard, Inc., Denver. = Price Electric Co., St. Paul. 
Dist. of Columbia Doubleday-Hill Electric Co., Washington. ” St. Paul Electric Co., St. Paul. 
Florida Holt Electric Utilities Co., Jacksonville. Missouri Funsten Electric Co., Kansas City. 
Georgia Southern Electric Supply Co., Atlanta. - Commercial! Electrical Supply Co., St. Louis 
Illinois American Electrical Supply Co., Chicago. a Chas. &.. Ward, Sharp Bidg., Kansas City. 

“s Central Electric Co., Chicago. a C. B. Fall Company, St. Louis. 

" Diamond Electric Co., Peoria. ” Fidelity Electric Co., St. Louis. 

- Electrical Testing Bureau, Chicago. “ Manhattan Electrical Supply Co., St. Louis. 

= United States Electrical Supply Co., Peoria. Nebraska The Korsmeyer Company, Lincoln. 
Indiana Luxam Electrical Supply Co., Ft. Wayne. New York C. M. Lowther, 500 Fifth Avenue, New York. 


Iowa Burlington Electrical Supply Co., Burlington. 
% Downing llectrical Co., Des Moines. 

J. B. Terry Company, Cedar Rapids. 

Mississippi Electric Co., Clinton-Davenport. 

Tri-City Electric Supply Co., Davenport. 


North Carolina 
Ohio 


Piedmont Electric Co., Asheville. 
Post-Glover Electric Co., Cincinnati. 
Piper Engineering Cc., Cincinnati. 
The Lewis Electric Cc., Massillon. 
Walter P. Ambos Co., Cleveland. 


Kentucky Jas. Clark, Jr., Flectric Co., Louisville. % F. Bissell Company. Toledo. 

: Harry I. Wood Electric Co., Louisville. e The W.G. Nagel E iectric Co.. Toledo. 
Louisiana Interstate Electric Co., New Orleans-Shreveport. = Wallene Engineering Co., Cleveland 
Maryland Baltimore Electrical Supply Co., Baltimore. Pennsylvania Elliott-Lewis Electrical Co., Philadelphia. 

8 Lee Electric Co., Baltimore. _ Iron City Electric Co., Pittsburgh 
Massachusetts Foster-McDonald Co., Boston. South Dakota McLaughlin Electric Supply Co., Aberdeen. 

ry F.S. Hardy & Company, Boston. Bs Tn-State Electric Co., Sioux Falls. 

7 Stuart-Howland Co., Boston. Washington North Coast Electric Co., Seattle-Faconia. 
Michigan C. J. Litscher Electric Co., Grand Rapids. West[Virginia B. H. W. Supply Co., Inc., Charleston 

= Capitol Electric Supply Co., Lansing. Wisconsin Langstadt-Meyer Co., Appleton. 

7 Electric Supply Co., Saginaw. 7 W. A. Roosevelt Co., LaCrosse. 
Minresota Duluth Electrical Supplies Co., Duluth. " Gruesel-Quarfot Electric Co., Milwaukee. 


Ty 


Northern Electric Co., Minneapolis. 
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DUNCAN ELECTRIC 
MANUFACTURING CO. 


Lafayette, Ind. 


METROPOLITAN 
SERVICE and METER 


PROTECTIVE DEVICES 


Eliminate Fire Risk 


The New York Edison Co, and the Philadelphia Electric 
Co. have adopted these protective devices as standard 


practice. 


_ Increase Operating Efficiency 
Reduce Installation Costs Standardize Service Wiring 


Metropolitan Electrical Products Co. 
1250 Atlantic Avenue, Brooklyn, N. Y. 


METROPOLITAN ELECTRICAL PRODUCTS CO. 
1250 Atlantic Ave., Brooklyn, N. Y. 


Please send your latest data on Service and Meter’ Protective Devices. 


stood that this incurs no obligation. 


eB | PATE TT Pee ee eee OS 


It is under- 


The Globe Electric Co., Milwaukee. 
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6 bp. 1,165 r.p.m, motor geared to a triplex pump. 


A Starting Torque of 


300% full load torque 
is developed by 


Repulsion Start Induction 


MUL AT i 


installations. 


Ratings 
1/10 to 40 H.P. 


St. Louis, Mo. 
Sales Offices in Principal Cities 
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DROP PLANT, PACI FIC POW 
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PELTON Turbines are 


PELTON 


WATER WHEEL 


. COMPANY 


3 


Single Phase Motors 


which assures the starting of the 
load, an important factor in all 


Century Electric Co. 
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Longer Service— 


Lower Cost 


The real cost of a tool depends 
upon the length of time it gives 
satisfactory service. Upon 
their record for withstanding 
years of the hardest use has 
been built the good name of 


OsHKOsH 


Construction Tools 


Buyers and workmen for large con- 
tracting and logging firms, tele- 
phone and telegraph companies 
have recommended them for forty 
years. More Oshkosh Construc- 
tion Tools are sold than all other 
makes combined. Ask your job- 
ber. 






















Oshkosh Mfg. Co. 
{ 825 Wood St., Oshkosh, Wisconsin 


Pike Poles 
Spoons 
*1 Shovels 


Climbers 








Crowbars 
Tamping Bars 
Pole Supports 
Cant Hooks 


ane 
Mui 


Bates One-Piece Steel Poles 
Are Tested 


The strength of Bates Expanded Poles have been determined 
»v repeated dynamometer tests in an especially constructed test- 
ing laboratory. Calculated strengths are uncertain, but you 
an be sure that a tested Bates Pole will carry its recommended 
sad with absolute safety. 


Think of the value of these Tested, Permanent Poles for your 
pole lines, guaranteeing uninterrupted service. 


) CHICAGO, ILLINOIS 
Pores fiponsob tot russ (. 208 South La Salle Street tl | i ) 
LUN AUVANN 


UNTNUAONHUUI 
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Test the speed of generators, motors, 
turbines, etc., with our 


Jagabi Type “C” 
Hand Tachometer 


This instrument operates on the centrifugal prin- 
ciple, and instantly indicates revolutions-per-minute. 


All speed variations are shown on the dial im- 
mediately, as the pointer is practically deadbeat and 
very sensitive. 


Each part is balanced, so that the tachometer 
may be held in any position without affecting results. 


Diameter of dial 3 in. Weight of instrument 
alone, approximately 18 oz. Case and accessory 
parts, as illustrated, are included in price. 


Although three speed ranges are provided, only 
one spindle is required—a great advantage as com- 
pared with separate spindles for each range. The 
change from one range to another is made by a 
gear-shifting device, controlled by an easily-operated 
slider. 


At present we offer the following selection, for 
prompt shipment: 


Range No. 1: 60-240, 200-800, 600-2400 


r.p.m. 


Range No. 2: 100-400, 300-1200, 1000-4000 
r.p.m. 


Range No. 3: 150-600, 500-2000, 1500-6000 
r.p.m. 

Range No. 4: 300-1200, 1000-4000, 3000-12000 
r.p.m. 


Write for descriptive Circular 394. 


JAMES G. BIDDLE 
1211-13 Arch Street, Philadelphia 
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For testing insulation resistance of 
Cables under practical service con- 
ditions, engineers who “know,” use 


3 Megéer 
Method 


No instrument other than a Megger 
can be depended upon to give sat- 
isfactory results under circumstances 
as pictured above; and the same in- 
strument is suitable also for testing 
generators, motors, transformers, 
switchboard and other electrical 
equipment. 


Write for illustrated Catalog 941. It 
contains a lot of worth-while infor- 
mation regarding Meggers and 
Bridge-Meggers. 


JAMES G. BIDDLE 
1211-13 Arch St., Philadelphia 
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CIRCUIT BREAKERS 
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Blind Man’s Buff 


with a 


Circuit Breaker 


is a dangerous game. But, practically, that’s 
what it amounts to when you have to fumble 
around for a dinkey tripping device in a hard- 
to-get-at place, as you MUST with one of 
those trigger-locked breakers. 


But with the 


Roller-Smith 
Circuit Breaker 


it’s different—decidedly. The handle sticks 
out like a sore thumb, and all you have to do 
is to give it a poke. The breaker isn’t merely 
permitted to open—it OPENS, and that’s a 
mighty important thing when you want to 
open the circuit in a hurry due to some emer- 
gency which isn’t expected to open the breaker 
automatically. 

It’s worth thinking over. Do so, then send for our 
bulletins. 


YOLLER-SMITH COMP. 
Instruments, Meters and Circuit Breakers 
237 Broadway, New York Works: Bethlehem, Pa. 


CHICAGO, Monadnock Block, DETROIT, Majestic Bldg. 
CLEVELAND, 6523 Euclid Ave, 
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Your competitor 
reads this paper 


O do you, of course. But 
just suppose sometime 
you thought you were too 
busy to read an issue care- 
fully. And suppose Friend 
Competitor found in that 
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BIRMINGHAM. Eire Bade. PILADE Le WIA Drew Bldg. number a new rocess, a 
BUPERLD. the oe Square a tou io. hallo eres Sas. bi P 

DALLAS, '2002% Live Oak St. ST. PAUL, Pioneer Bldg. . 1g job to bid on, or some 
LOS ANG E LES, Title inayrance Bldg. SAN FRANCISCO, 589. owed other hint that put hi ma 
MINNEAPOLIS, 414 South 6th St. SEATTLE, 524 First Ave., So. 


TORONTO, 183 George St. jump ahead of you. 


Can you afford to miss a single page 
of a single issue? The answer is 
“No!” McGraw-Hill Papers serve 
their fields. 


A dit, © 
THE 11 MSGRAW-HILL 


PUBLICATIONS 


Power 
on Aes 
i lectrical Wor! 
McGraw-Hill Co., Inc., New York saitaene Machinist 
Journal of Electricity 





AUNDDGUeeeneneaeeecenseenenennenecannceneenveneeaneeneuvausuCoaeuguNeNUNNUOOEDHAGESgOUEEEOONEESUAEOOAANUAEADOUEEOOUAEDOOESDOOEOAOONAO UATE AEERUSED ADEN EOEETUEEESEEEUAEEE UN EUEUU URE 


Ingenieria Internacional Electrical Merchandising 
Chemical & Metallurgical Engineering Electric Railway Journal 
Engineering & Mining Journal Engineering News-Record 

F-2 
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VUL-COT Fibre 


Vul-cot is perhaps 
the most handleable 
material known— 


that has sufficient strength 
and wear resistance for me- 
chanical parts, and sufficient 
electrical resistance for in- 
sulating parts. 


It is the most widely used of 
any material for wearing parts 
that must also function as 
insulators. 


The ease with which it is 
machined, sawed, stamped, 
drilled and threaded—its ab- 
solute uniformity of denseness, 
strength and wear resistance 
—and its special composition 
for special uses have gained it 
very wide use for parts that 
were formerly made of hard 
rubber, rawhide, horn, leather, 
celluloid, etc. 


Vul-Cot Fibre is made in 
sheets, rods and tubes or we 
will machine parts to your 
specifications. 


Our booklet—“The Ma- 
terial with a Million 
Uses,” will suggest 
many possibilities for 
saving money through 
the use of fibre in your 
plant that may never 
have occurred to you. 











555 Equitable Building, Wilmington,. Del. 
SALES OFFIC: 


NEW YORK PITTSBURGH DETROIT ST LOUIS 
Complete Stock for Immediate Shipment at Chicago 


Western Agents Canadian Agents 
“| Western Electric Company Northern Electric Company 
ed tansonns see teestdcuce ——BONAREY LGtipLTO wunree 





VANCOUVE 





7 ES 
=| BOSTON PHILADELPHIA CLEVELAND CHICAGO , 
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Diamond 


Fibre Pulleys 


are proving superior for direct motor 
and other high-speed drives. They 
are made in every size, with and 
without keyways, and with crown 
or straight face. 


Diamond Fibre Pulleys are practi- 
cally indestructible, are light in 
weight, and are far more econom- 
ical than pulleys made of other 
materials. 


Tell us the diameter, face, size of 
keyway or set screw hole and send 
a sketch of the Pulleys that you use. 


We will quote you prices and send 
you a copy of our new Pulley Folder. 


Use the coupon! 


Dept. CD 


Diamond State Fibre Company 


Bridgeport (near Philadelphia), Pa. 
Branch Factory and Warehouse: Chicago. 
Offices in Principal Cities. 


In Canada: 
Diamond State Fibre Co. of Canada, Ltd., Toronto. 


Diamond State Fibre Co., 
Bridgeport, Pa. 


Gentlemen: 


Please send your new Pulley Folder and quote your price on 
pulleys according to these specifications: 


Diese 2. ecto aweseds 
Dept. CD 
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MAGNET WIRE 
MAGNET WIRE PRODUCTS 


Charles W. Baker, President Clarence B. Mitchell, Vice-Pres. 


Manganin 
Sheet and Wire 


We have been manufacturing this alloy 
with satisfaction for more than one yeat 
and can supply it in all shapes and sizes 
from large sheets down to very fine wires. 
The care with which it is made ensures 





The Sign of Highest Quality and Good Service 


: : WINDINGS 
uniformity of product. For high-class in- i 
: Ignition Telephone 
struments its low temperature coefficient of Wireless Meter 
resistance and thermoelectromotive force X-Ray Transformer 
against copper render our alloy superior to Magnet Field 


Coils for all Electrical Work 


All coils made according to specifications of customer, and 
guaranteed to be satisfactory. 


MAGNET WIRE 


Plain enameled copper wire 

Single cotton enameled copper wire 
Single or double cotton magnet wire 
Single or double silk magnet wire 
Single silk enameled copper wire 


any previously procurable. 


BAKER & CO., INC. 
PLATINUM 


in all forms for all purposes 
Scrap purchased or exchanged 
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We have one of the largest and most modern plants in the 
world devoted to the manufacture of magnet 
wire and windings. 


Dudlo Manufacturing Co. 


Murray and Austin Sts., Newark, N. J. Fort Wayne, Ind. 
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Molybdenum Wire 
ANY SIZE 
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G5 BELD EN ® 


BELDENTAPE is 
a high grade cotton 
tape—tl é same ma- 
terial ‘%s sometimes 
= miscalled “linen 
tape” —made from the best long fibre cotton, uniform 
in thickness and width. 
BELDEN Friction Tape is made from a first ners 


fabric, impregnated with a compound of maximum a 
hesive qualities, which deteriorates very slightly with age. 




















TUSUNECUOVUUEETOOUOCOTOOOUUNTOOUCEUOOUTENELONCT EECA eNeet 


in spools of 1000 meters or 
rods of 4 mm. thick by 1.40 m. 
long and 1 mm. thick. 

Products of the 


{i WZ y 
yy SS 
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Deutsche 
Gluehfadenfabrik 


Rich, Kurtz and 
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BELDEN MANUFACTURING COMPANY Berlin 
Twenty-third Street and Western Avenue, Chios Dr. Ing. Paul Schwartzkopf 
Eastern Office and Warehouse: Metuchen, N. J. G. m. b. B. 


Sole Agent for U. S. and Canada 


Alfred Hofmann _— 
150-152 Hudson Ave., Union Hill, N. J. 


Manufacturer of automatic and hand operated 
Incandescent Lamp Machinery. 
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FANSTEEL 


Silver and Tungsten 
Contact Points 


An Automatic Electrical Device 
Is No Better 
Than Its Contact Points 





For seven years the Fansteel 
Products Company has manufactured 
contact points in large numbers for 
the most critical of industries. 


A laboratory force of experienced 
metallurgists and electricians devotes 
its time to the study of contact prob- 
lems, and guides the factory in its 
production. 


The Fansteel Company knows how to 
manufacture contact points in any 
quantity, for any requirement. Its 
engineering and manufacturing knowl- 
cdge is employed for its customers 
in developing and manufacturing 
contact points for specific uses. 

These facts explain why the Fansteel 


Company is the largest manufacturer of 
Tungsten paints in the world. 





make it a simple matter to test 
any Watt-Hour meter at any power 
factor. No skill whatever is re- 
quired—just turn the pointer to 
the position which indicates the 
desired power factor. 


Fansteel Products Co., Inc. 


215 No. Michigan Ave., Chicago 
Plant and Laboratory: North Chicago, Illinois. 


THE STATES CO., tartrorp, conn. 
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Platinum and Silver 


Platinum and Platinum Iridium-welded 
Contact Rivets with Nickel or Steel 
Base. 


Platinum and Platinum Iridium Con- 
tacts welded to Steel Screws 


Platinum Tipped welded Nickel Base 
Wires (cylindrical pieces). 

Platinum Faced Copper or Silver Backed 
Telephone Contacts. 

Platinum Rivets (Solid). 

Platinum Sheet. 

Platinum Wire. 

Silver Contact Rivets (Solid). 


Silver Contacts welded to Steel or 
Brass Screws. 


Silver Sheet. 

Silver Wire. 

Special Alloys of Platinum, Iridium, 
Gold, Silver and other precious metals. 
Thermostatic Metal 


FREQUENCY 


10 VOLTS 





Frahm Vibrating-Reed 
Frequency Meters 


are specified and used by Engineers who require 
the “very best.” 


They contain no delicate springs, or moving parts 
—and are absolutely different in design from any 
other instruments on the American market. 


High initial accuracy is sustained indefinitely— 


without recalibration. We are refiners and workers of platinum, 


gold, silver and other precious metals. 


The H. A. Wilson Company 
97 Chestnut Street, Newark, N. J. 


Ask for new Bulletin 951 
and investigate their merits. 


JAMES G. BIDDLE 
1211-13 Arch St., Philadelphia 


AUSEUNUONESUUEEOUNSUNETOVEOGEOOUSAOSACCAAEUCA NACA NEUUECUOEEUEELASUCAECUUOCOAELOVELEETOOEEOOEECUETOONEOUADT OCCU EUUUUELYUOUUEDEUEDON EEO OEDONSLANEON OE UASUNEAIN RS ee ee 


FUEL YATEEANENAND"*COASATASAAERNSAEASTT TY TANGA TUANNNOANTTOUAGUTD GGA vAANAAGUOUAGUAGEAUOUAGUALEGUOuANNOOOUSGRAOEOCUOEOOGUHGqNUAUOONEGOOUAOOODEOOOOEUOOUEEVEUEOUUOUOTELEOTEREOTODAGAYDAGEOOAAERREDETT 


sunnvaveveuescaceceuenceccengnuenecenesceceueneneneengueneueaenseneeeueoeUpeCQUULQUCU0UUECUPEGUUEGENESOUDEDUAEOTUCULOOUEATOEGEOEAEATODEAEOEAEE DA LSSU COUT OOO UEDA ETHAN 


pgpevenenevauguavcensnnanuaneegnanoceeenenveceeg ste veces 
SQQuanuevuaenguevnccenueevessegpgggUSN0UQ4A 000 0NNNEUEEALSAD EEA LEAAAS EATER ALR AAOE ESAS 





UNUOAOUANUANENAANOOAvADueupayasnsQneubeuouesQOGUESODEApUSOpOnEQHqADqN000 020000 000500000000 0000060000000 0000 00000 SOO EMEA MRAM AAA 





AAANDOAADAAAAAAASUUAAAAADASDAAAAAADSLAAAASSAAAANLL ee 





yg on meats een CAN 





ELECTPICAL WORLD 


SQM AAAAA ANNAN NAN EAAeNUeN AAA LSMAES SUK HARSHUMNeNeeMA tc fageaa eM 


O-B Type X Strain Insulator 
for Guy Wires and Dead Ends 





Patent Applied For 


This rugged insulator has an ultimate 
strength more than 15,000 pounds. It is 
rated for 1500 volts. 

Round corners permit rough handling 
without breakage. Strands are inter- 
locked. 

One of a series of similar sturdy 
designs. 


The Ohio Brass Company 
Mansfield, Ohio 
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Chomas Quality « 


DUANE LL LAAE00UAAAENNEOELAU NENA OUUA SAECO OTED SETAE 


the Engineer who has 
to do mith Insulators, 
the name Thomas rep- 
resents a quality in por- 


4\\ celain dependable and as 
6 yet unsurpassed. v His 
~\j judgment, no Doubt, is 
AOS || based on his experience 
mith the past perform- 
auce of that product and 
also his kuowledge of the valuable 

Advisory Service which goers with 

every Thomas Insulator 
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Che R. Thomas & Sons Co. 
East er ar ys Ohio 





Boston 


Nem York 


Chiragn London 
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AUTOMATIC RECLOSING 
CIRCUIT BREAKER 


‘THE CIRCUIT BREAKER WITH BRAINS” 
KNOWS 


Not only when to 
open 

But also WHEN TO 
RECLOSE 


And does it AUTO- 
MATICALLY 


For the sake of 
complete protection, 
greater safety, lower 
operating costs and 
increased pro- 
duction. 


“Lets Get Acquainted” 


The Automatic Reclosing Circuit 
Breaker Co. 
Columbus, O. 


Sole manufacturers of full automatic breakers 
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LECTRODUCT 


The Perfect Enameled Conduit 


Practice makes perfect—and the perfect 
Conduit makes good. For over 18 years 
Fiectropucr’ has made good. 

Made from easy bending Spellerized 
Mild Steel Tube. Enameled inside and 
out with specially prepared Black 
Enamel not affected by weather condi- 
tions. Clean Threads. Furnished in 
10-foot lengths. Threaded on both ends 
with coupling on one end. 


Write for samples. 


C\ROUL4, 


American Circular Loom Co. ™ 
= 


> 
90 West St., New York 
w 
= 
os 


Boston Los Angeles Seattle 
Chicago San Francisco Toronto 





oveveecencenevennenesueneeeeeuenenneneaveaeneeneanennenennanessagenneneeesveneeneeueeeueeeusereveeDeGUeneneeueeeeeeeeeyeavOUeOOEUOEOEOEONOTOOCODSOENOUOOOENUOOOEDOVEOOOVDENSOOEDOEGOOOEDOOEOOEOOODEU OOO EAoUedeaaeOa 


HVMAQENDANUNGONOGUNUSOUAUENEOGEOUNOEOUEGUAOEOSODEUCO0000005000005USSS90NNSASSAS4500000050005 55000000000 508000000500DSUAOEADSOSONSOSUSOUOOSODOOCAODEOOAOAOASGEOOOELEOSEOEOOSOEODOOELESUSOEOVOGOGEOEOEODEDEOLOUEOTOOOUTEOEEOEEL 


Sev eAAAAEAAANALALEAALA GALA OUAUAUAOTONAASOEAOUGEOEASSOEAOOOCOD ATE UCAMEANOUEOSAEDEQOSUOAEGDSULOOUGASAOASEOOOOOOAOEAGEOOUOUUAUQO0 00 AU LUOAUEAOENEEDAABELEUEOONIL 


DECEMBER 25, 1920 


= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
=a 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
co 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
a 


PSUUUTU er 


OUCSOUESEEPEDORDDEOMAAAAMA ASE ELEEEERAAAEAATAAEEEES EOE EEE Ee 


sui 





ELECTRICAL WORLD 97 


Kills Fire Quickly! 






CASTLE LIBERTY 


Raided, Tete 


aT 


Flexibility, Insulation and 


CASTLE 


LIBERTY No. 1 
Fire Extinguisher 


When fire destroys a fac- 
tory, ordinary fire insurance 
pays for the buildings and 
machinery, but production 
stops your good will and con- 
tinuous service to your 
clients 'ose much of their 
worth whenever production 
ceases. 

Avoid this by equipping 
your Power House with the 
New Exclusive CASTLE 
LIBERTY No. a. Three- 
Gallon Carbon Tetrachloride 
Type, Hand Pump Fire 
tinguisher which has suffi- 
cient capacity to extinguish 
almost any fire apt to happen 
around the Power House. 

Comparative and competitive 
tests have proved that CASTLE 

» No. 1 can extinguish 
fire that could not be controlled 
by twenty-eight one-quart fire ex- 
tinguishers. 


The extinguishing agent is 


Castle Liquid approved for Gov- 
ernment use and used by leading 
Corporations, Railroads and Gov- 


ernmental Departments, 

Write for complete description. 
Write for ‘‘Safety Always,” telling 
the real story of fire exrtinguish- 
ing liquids. 


James M. Castle, Inc. 


812 Lincoln Bldg. 
Philadelphia, Pa. 


Manufacturers and Distributors 
of Fire-Extinguishing Apparatus 


Salesmen desired in unoccu- 
pied territory. 


Correction of 
Shaft Misalignment 


are three of the valuable features of 


the— 


GRUNDY 
FLEXIBLE 


INSULATED 
COUPLING 


Patented 





The great number of Grundy Flexible 


Insulated Couplings in use is 
recommendation we can make. 


the best 
Write 


for our latest booklet V.S. 


617 Arch Street 





Company 
Philadelphia, Pa. 
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PS ELECTRICAL SLATE OG MARBLE ‘3 





SLATE 


for Switchboards 


Our “Fair-List” No. 7 
gives prices and ship- 
ping weights per slab. 


Davis Slate & Manufacturing Co. 


Largest American and Exclusive Canadian 
Electrical Slate and Marble Producers 


Chicago, II. 


Fair Haven, Vt. Toronto, Canada 


Address nearest factory. 
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MOTORS 
and 


GENERATORS 


Motors up to 300 H. P. 
Generators up to 200 K. W. 
Electrolytic Dynamos up to 

10,000 Amp 

Rotary Convertors, 

Motor Generator Sets. 


CHANDEYSSON ELECTRIC CO. 


nH _ LOUIS, MISSOURI 
1 ] im m 
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Boosting Production 


That is the big thing that American Adjustable Fix- 

tures accomplish when installed in your machine shop 

or factory. They bring the light to the work and 
enable higher intensities at low cost 

The ‘‘American” Fixture can be_ used for lighting 

any kind of-work. Its con- 

struction is very substantial. 

All conductor wires are en- 

6 STYLES closed in the fixtu.e arms 

Ceiling Fixtures The Gniversal joints “enable 

Wall Brackets the fixture arms to be 

moved in any position—and 


Floor Fixtures thay stay put. 


Bench Fixtures 
Machine Fixtures 
Portables 


Write today for details 
on the “American” 





AMERICAN FIXTURE CO. 


A. C. Runkel and. Ed. R. Kiesslich. Proprs. 


230 W. Water St., Milwaukee, Wis. 
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Sherman Soldering 
U. S. Patent Lugs Reissue 14401 





Approved 


E have created a standard line of 

soldering lugs, making it unnecessary 
for people to use any old kind of lugs 
that they can get, or make their own. 


A standard line that is absolutely efficient 
and rightly priced. 


Sherman Soldering Lugs are marked with 
the N. E. C. rating in amperes across the flat 
portion at the wire end. This guarantees 
‘approved” lugs. 


Full particulars will be 
furnished on request. 


H. B. Sherman Mfg. Company 
Battle Creek, Michigan 
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Does the Date on Your 
Electrical World Wrapper 


Read 
W *%0 


That means that your subscription 
expires this month. 


In order that there may be no inter- 
ruption in the regular receipt of your 
ELEcTRICAL Wor Lp, 


Send Your Renewal Order Now 


All you need to do is to write across 
your wrapper 


Continue for Another Year 


Mail it back to us immediately. Pay 


on receipt of our bill. 


Send in Your Renewal Now 


Electrical World 


Tenth Avenue at 36th Street, New York 
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When Telephone Problems 


Arise—Consult Us 


Our engineering department is available to architects, 
without charge. We are ready at any time to help 
you solve telephone problems to best advantage. 


When you specify Stromberg-Carlson Intercommunicat- 


ing Telephones you can be satisfied you have recom- 
mended standard equipment—known the world over. 


Write for Bulletin No. 1017. 


Dealers and Installers 
in Principal Cities 


Stromberg-Carlson 


Telephone Mfg. Co. 
Rochester, N. Y. 


Kansas City Toronto 


Chicago 
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NICKEL AND ALLOY 
ROUND AND FLAT WIRE 


Our wire trade namés insure 
quality and accuracy. 


Our Engineering Dept. gladly 
solves your problems. 


The Electrical Alloy Company 
MORRISTOWN, N. J. 


Detroit, London, Paris, Milan 
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Durability 


Virtually indestructible 
solidarity of the whole 
mass is a characteristic 
of our coils because of 
their alignment, 
absolute insulation and 


the high coefficient of ex- 
pansion and contraction. 


The Coto-Coil Co. 


Providence, R. I. 


even 
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DOLPHIN 


INSULATED WIRE 


Endures the test of time, it is of high 
quality with great dielectric strength 
and resiliency. 





Code 


Atlantic Insulated Wire & Cable Company 
Sales Office: 52 Vanderbilt Ave., New York, N. Y. 


. Factory: Stamford, Conn. 


Baltimore: Electrical Sales Co., 20 E. Redwood St Boston: A. D. Stein, 
156 Purchase St. Chicago: Geo. C. Richards & Co., 557 W. Monroe St 
Louisville: T. C. Coleman & Son, Starks Bidg Pittsburgh: W. A. MeCombs 
& Co., Union Arcade Bldg. St. Paul: Rank & Goodell, Merchants Bank Bldg 

2052-0 
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ELECTRICAL WORLD 
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We Manufacture 


SHIELD BRAND 


Weatherproof Wire 
Fire and Weatherproof Wire 
Slow Burning Wire and Cables 

Annunciator Wire 
D. P. Office and Magnet Wire 





Also Annunciators, Acme, 
Eureka and Wizard Iron and: 
Wood Box Bells and Buzzers, Push Buttons 


Daisy Floor Threads, Etc. 
THE ANSONIA ELECTRICAL CO. 


Office and Factory, Ansonia, Conn., U.S. A. 
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UCU 


. / 
Americore| 
RUBBER COVERED WIRE : 

for INTERIOR WIRING | 


Highest Standard of Excellence 
Send for descriptive book 


American Steel & Wire 


Chicago - New York Company 


ADADUAEDRAGAOGUADEEOEDUDDODEDDADRUDDGADAET DDO AUDEGORUDEDDEUU DSS COU OSI RESO RADONOREO REO ERU EAU EEULAAEROOOUREEEEAIEE 


This Company maintains a Special Department 


S | devoted to production of 


For Electrical Apparatus 


APOLLO SPECIAL ELECT RIQAL—High silicon alloy for high efficiency 
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SHEET & Ty transformers; very low core losses; non-aging. Other well 
pO! > known grades are Extra Apollo Special Electrical, Dynamo 
y” LG, Special Electrical, U. 8. Electrical, American Armature, 
\ af Pole Steel and Rotor Steel. Write us for information, @ 
ig SETRBE oe We also manufacture Sheet and Tin Mill Products ¢ * 
6 tian eo every description, including Black Sheets, Galvanized 
PITTSBURGH Sheets, Corrugated and Formed Sheets, Terne Plates, Etc. 


AMERICAN SHEET AND TIN PLATE COMPANY, Frick Building, Pittsburgh, Pa. 


EAUUNAAEADACLEUL LA AAAAEEAGEEUELA A UESAER EU EEEEEE ETE AAAA DEEPSEA AU 
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AMERICAN CONDUIT COMPANY 


Organized 1898 
Manufacturers of 


“American” Homogeneous Fibre Conduit 
for 


UNDERGROUND ELECTRIC SYSTEMS 


GENERAL SALES OFFICES: : 
103 PARK AVE. AT 41ST ST., NEW YORK, N. Y. 


CHICAGO OFFICE: FACTORY: 
339 MONADNOCK BLOCK FULTON, NEW YORK 


Sole Distributors in United States: 


Western Electric Company 


INCORPORATED 


Offices in All Principal Cities 
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We maintain a Special Department 
devoted to the fabrication of 


Maca 


cut to size and split to thickness. Segments, discs, pat- 
terns for heating and insulation, films for condensers, and 
radio units. In fact, everything in Mica. -We import 
and manufacture sheet, block or pattern. One sheet or 
one thousand pounds. 


PHONOGRAPH APPLIANCE-CO. 
174 Wooster Street, New York 


OURASGGUUGAADAU EEDA AOLSACUOOOTHENUAOUOUTNOUOOSONUUOCOCOEREHOEOUUISEOOCESSEOENNOUODEEACUOEONGAOOUODDY 
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SQUUCUGAASEEALUOUUOU AU EEU AAA EE CEASE 


A Stop-Watch 
in Your Factory 


Your efficiency expert will appreciate 
the importance of using a stop watch 
in your factory to ascertain correct 
costs of production. 


We make non-magnetic stop watches 
in a variety of styles and dials, in- 
cluding decimal dials, side slide stop, 
ordinary stop, and fly back. 





Quotations on request. 


HIPP. DIDISHEIM CoO., Inc. 
22 West 36th St., New York City 


PANASUDUDEELOTUSUEDATERGSEASSDERARSAAS SLANG DADA LAGSORRORESODOROGSELODDOAUOENUG DORE OOOO SERUCERUIORSUSHRIOEDIODED! 
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“Safety Service” 
Externally Operated 
Switches 
125-250-500 A. C., 600 V. 


Note the two big points: 


1. Box cannot be opened until the 
switch is in “off'’ position. 


. Switch cannot be closed until 
cover is down. 


At no time is it possible to come 
in contact with a closed live switch. 
re for the “Safety Service’ Bul- 
etins. 


THE TRUMBULL ELECTRIC MFG. CO. 
PLAINVILLE, CONN. 
New York Chicago Boston Philadelphia San Francisco 
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Electrical W iy Portable 


Telephone Set 


for 
safe and speedy com- 
munication from any 
place on the line with 


HIGH VOLTAGE 
Write for details 


Doble Engineering Co. 
40 Central St. 
Boston, Mass. 
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Paragon Grounds 
Cones-Cylinders 


» of pure continuous copper from base 
vint of connection with ‘eading-in wire 
above surface of the earth. The best ma- 
terial for grounds, used in the most effective 
way. Not subject to corrosion or deteriora 
tion in any way. 


Absolutely 
ample capacity to 


dependable, indestructible, and of 
afford the best protection. 





Write for full information and a copy of our 
latest book on grounding, “‘Grounding Facts.” 


Paragon Electric Co. 


Dearborn and Van Buren Sts., Chicago 
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400 
ST-ROKES 
PER MINUTE 


FERRACUTE Mcu. Co., BRIDCETON, N. JERSEY, U.S.A, 
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50 YEARS OF SUPREMACY 


has built an enviable reputation for 


CARPENTER’S TOOLS 
for Cutting Screw Threads 


The line includes Machine Screw Taps and 
Dies made to A. S. M. E. Standard, Taps, 
Dies, Die Stocks and Tap Wrenches—all 
fully described in the Carpenter Catalog. 











Write for your copy to-day 


The J. M. Carpenter 
Tap & Die Co. 
Pawtucket, R, I. 
FOREIGN REPRESENTATIVES: 


Alfred Herbert, Ltd. (Coventry, Eng- 
land), Great Britain. 
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pe: GLEASON : 
a: Continuous #: 
s ¢ Contact Reels = 
= = = 
=e 5 for = 
= = Portable electric: = 
= & ally driven ma- 2 
= & chinery requires = 
= = varying lengths of = 
= = cable which is = 
= = ee ae = 
= = A Coal © i ¢t the North . usage and is dif- = 
= & ee a ficult to handle. 
= = The Gleason Continuous Contact Reel is the only device of its = 
= = kind, it is simple, rugged and not only saves wear and tear on your = 
= = cables but saves time when machines are moved. = 
i 3 Prompt shipments—Write for Bulletins. é 
= 3 J. L. GLEASON & COMPANY E 
= & 239 Franklin Street, Boston, Mass. E 
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When you want Men 


put your advertising for them on 
the same basis as other publicity. 


If you want competent and eflicient assistants, 
experienced in the field served by this journal, 
you will naturally find such men among our 
readers—which include the keenest and most 
progressive men in the industry. 

Get in touch with a number of these men and 
select the one that is best suited for your needs. 


SEARCHLIGHT SECTION 
Only $2.00 for 25 words — 806 
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DECEMBER 25, 192U 


i te sili TUCTe ER ee 
“american” 
NSULATING 
[ACHINERY 
COMPANY 


E0.U.5. PAT. OFF. 


HILADELPHIA 
ENNSYLVANIA 


Machinery for Insulating 
MAGNET WIRE 
with Cotton—Silk—Enamel— 


Paper 
Cabling 


scuvrne Machinery 


Saturating 






UL 





ENAMELING MACHINE 









(Heavy Model) 5 

11 - For Wire 10 to 20 B, & S, Gauge. = 
AUUUCHUUAANANDAADUAAANOCOOUEGUOGAUOUUUGAUOOUSOOESNAOONGOUEOYOOOURONOOOUNOONUOUGOUOOGEGOUtAGEANLANONOUEOGuoOuaNGueNLueaueuneggneguseuueguacseaienociansainiiEs 
SJv.004ccaUcecnuuugnU UH aM atae ante 
3 [ d iia ey : 
: REGISTERED : 
3 And Other Dependable Insulations i 
5 Bulletins for the asking = 
: Mica Insulator Company : 
3 Manufacturers z 
= 68 Church Street 542 So. Dearborn Street = 
= New York hicago = 
= Schenectady, N. Y. = 
Eh sasnssnesnnenasntnennseennnneenimmnnneinmimnimemmee 
squsteneneagguenuonugqcuaececuunuuaggecverugecaccesuoscuicvacoccoucoacueevorngaguccungegngeveeuceeeee acca cE 
3 POWER TRANSMISSION MEN! : 
3 Protect with Lam : 
4 Wear ta ben tT E 
2 INSULATOR CQ = 
= HUNTINGTON, W VA USA = 
z to a Greater Degree 
2 More Rugged More Permanent : 
ET TT 
|cuueguugnuenunnseevveenuaeusngnseceecessneueee sees eeU CUA ee TUE eee eE EE UAE 


—a manufacturer 
in Newark, N. J. 
—saved $200 


buying from an Indiana dealer in 
—second-hand machinery 
through his advertising in the 
—searchlight section 
It pays 
to read the Searchlight. 


It pays 
to advertise in the Searchlight. 
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= VR Rn ~N \ WN = 
: \ SE Manufacturers of ~ : 
| | -/- INSULATING MACHINERY \ \ 
= \ \\ : Braiding, _ Taping, Winding, Twin- WN z 
z ~ ee i ey “4 : 
i \ Covering Braiders. (3) \ < = 
_{} FINE CASTINGS A SPECIALTY { }- 
= GU . \N\ = 
EK PROVIDENCE, Ra. : 
 \ <X \ : 





“Service which has no equal” 


Aetna Electric Appliance Co. 
40 Court St., Boston, Mass. 
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Wireless Solenc:d 
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Note Protection at Corners =” 


Blake Insulated Staples 


Unequalled for telephone and 
bell wiring. The fibre insulation 
prevents troublesome short cir- 
cuits and grounds. 4 sizes. Pat. 
Nov., 1900. Write for Samples. 


Blake Signal & Mfg. Co. 
Boston, Mass. 
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BALDOR ELECTRIC CO. 


Ball Bearings 

Compact skeleton 
frame 

High starting 
torque 

Low starting 
current 

Horizontal commu- 
tator 

Enclosed shorting 
mechanism 


Single Phase Repulsion Induction Motors 
Write factory for prices and catalog 


4351-55 Duncan Ave. St. Louis, Mo. 
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Emerson 
Motors—Fans 


A.C. and D.C. motors 2 hp. and smaller 
in many jobbers’ stocks. 


Special types developed for makers of motor- 
operated machines, 
Emerson and Northwind fans sold by jobbers in 
every section. 
The Emerson Electric Mfg. Co. 


2032 Washington Avenue, St. Louis, Mo. 
Eastcrn Office: 50 Church St., New York 
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SUELO eed 
"penance eeemmacacemaa canara a atari enone iat canes 
: Diehl Apparatus of Recognized Merit E 
: Direct and alternating current motors—direct : 
: current generators—motor generator sets- - 3 
2 ventilating and exhaust fans—desk and ceiling E 
5 fans—railway car fans. E 
: DIEHL MANUFACTURING COMPANY : 
E Elizabeth, N. J. z 
= Boston Chicago New York Philadelphia = 
See PULA ALEUN AGU UDAAD MAPA EA EULA 
SQUUCUAOAGCLAOLEAAUGUUAAUOAAUOUEAUURUUUUGEAUUGEAAUSRAUOLOUUOEAAUERCAAUEMUAEEGUOEREAUPMEAAGAOUAEDUOUREAUUEGOOENUAUUAA CUO UUU ENON EUUU LAOH 


We specialize in the manufac. 
ture of 


High Grade 


Motor and Generator 
Brushes 





For Central Station Units 
and all other types of electrical equip 


ment, and are in position to make 
prompt deliveries. : 


The United States Graphite Co. 
SAGINAW, MICH. 
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BRANCH OFFICES: 


New York Pittsburgh Chicago 
Denver San Francisco 


St. Louis 


Philadelphia 
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MOTORS 


For all purposes 
where reliable power 
is essential. 


r 


ALL SIZES’ ALL SPEEDS 
ALL VOLTAGES 


Direct and 2 or 3 phase 
Alternating Current 


BURKE ELECTRIC COMPANY 


Works: Erie, Pa. Sales Offices in Principal Cities 
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St. Louis 
Alternating Current 


MOTORS 


Furnish DEPENDABLE Power 


St. Louis Motors are made in Three-Phase, 
Two-Phase and Split Single Phase, Squirrei 
Cage Induction a Polyphase may be had 
in twelve sizes, from one-half to twenty 
h.p.; Single Phase in ten sizes, from one-eighth 
to two h.p. 
These motors are absolutely de ble: have high efficiency 
low maintenance cost, ideal 1 SOBER afte apaceein and 
economical price. Send for Our Catalog No. 
We urge you to investigate if or ‘are seeking 
the eat motor val ef at the market pnones 
LLEY EL Ic COMPAN 
3157 south Kingshighway St. ta Missouri 























ze 
= 
s 
= 
: 
= 
= 
= 
= 
= 
s 
: 





SVNGeUNecaaensuaenesaennaeegeaneesanenesensneneeeeseeeOOEeUOUADSONEDOENELEUELOURODEEEOOUOREOUNOOOURLOEEEIE EHH 


SUUOEMENTUTVNNOOONUCUNNOTUQaevenesauusuceeugsvsscaceassvvcuaseevsvucacuescevsusuuoeeegsvao@usgeenss4aneeeass04s4eee444oUUsNeMOAQUUUNERASSUOUEUEESEOELUUOLENNNAS 


UY 


S2UCUNAADUAAAUAUALANALASUDAEGAAAUALALAUADOSUAUAUEAADALAEUEAGDEDUA GOUDEN ACSA OA MATSEN AED A NAAN 


KIMBLE 
Engineering Staff 


Has solved many alternating current problems that 
were thought to be impossible. 





MM 


embody many important features which are exclusive 
with us. 


Get on our mailing list for our technical information. 


Kimble Electric Company 
637 N. Western Ave., Chicago 
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LECARBONE 


Carbon Brushes 
They talk for themselves 


W. J. Jeandron 
229 Fulton Street New York City 
Pittsburgh Office: 634 Wabash Bldg. 


Canadian Distribu‘ers: 
Lyman Tube & Supply Co., Ltd., Mentreal and Toronto 
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Universal 
Test 
Clips 


Free sample — use 
company letterhead or 
state vour position. 


Time Savers In Any Electrical Work 
Requiring Quick Temporary Connections 
Unexcelled for test sets, meters, transformer and motor 
test floors, shop test benches, college and commercial 
laboratories, motion picture projection work and storage 

battery charging. 
MUELLER ELECTRIC COMPANY 
2129 Fairmount Road Cleveland, O. 
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10, 20, 50, 100 and 
200 Amp. Sizes 
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CW Type eee 


“MADE, BY MANISTEE 


ROTARY JET CONDENSERS be ae 


Manistee Iron Works Co. MANISTEE, MICH. 


rAVUSEUOUSUSUNNEOEESUUNEOUGOUNCOUEDOOEOOCNSOSEOONOUECOOEOCCUOEEOOEOUOCCOOCUOGEOCEOCOOOEOOCEOUEOUNEOOUEEOCOOUNEUCOOUODONSOUCEOECONEOUOCEOOOEUOOOOUOEOOOSNOO LS 





ANDUEDONEUDELOAAULANUOELUGSUOCUASUAALAOUDANEDOANUOOLOOEOOOONNTNE DADA AEOOSONASTOE TOD ATNITETT 


a 


UNENUNLUNEGOOETOOSUOOLOOUELOSEOUNEUUOEOONDONOHOOCOCUIOENOUOSOCOUONEUOOGLONOUOCEOONCAOCOOOOCNSOOUSEONEOOSEOUCEOEETOCU OCONEE OEEL END ctSUUEEEUEDETONOET CUES EPs 
= 


p For Direct-Connected 


Machinery Shafts 
Smith & Serrell, 36 Central Ave., Newark, N. J. 


wees For Line Shafting 


RIGID CYVUPLINGS 
SEND FOR BULLETINS 
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The Ohio Brass Compan 
MANSFIELD, OHIO 
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See our page Send for our 

advertisements “Super-Seasoned 

in other issues 9 ©Fibre Book 
NATIONAL FIBRE & INSULATION.CO. 


“. Box 168. Yorklyn, Delaware. 
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Keep your Eye on the 
SEARCHLIGHT SECTION 


and your advertisements in it 
612 


agp ece100000QNQUUCQDEEODENOUOONUOOOOOGNSESO eeavecneeyEOaeveedsesUUeNUTENOUEATTOSOUUNENTOOUEGUEDEOAEGOGSOOOOVVOovverveneoeeunecauas Ota cuOTaddcQeUHtHEHLIE 


OGUAEAEANCCUCTUL UA ELE AEE, i lg 
SEAOUNACODELEEUENNGOOAG CTEOEED AAs Waa ttaenees 


ELECTRICAL WORLD 


103 


‘: 


UGAEUULSUNOAACONAEUENNGEDAGOUSUOONAGUAOAUAEOCUOUEUUAEAOOOUAUOEOEOEDOOUONDocAPQENETEUNUOOTEADERUSUSALALSLLIELASLLASSLLISUSIN LEAL 





WOVENITE 


The HARD SERVICE cord with the woven cover for 


portable electric light and drill use. 
tough and practically indestructible. 


Write for a sample (all sizes) 
and test it. Ask for Wovenite. 


Flexible Woven Cable Co. 


168 Purchase St., Boston, Mass. 
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It is flexible, 


MTEL EE) hd 


SUOUDOAEULEARARAAEEUEAASUEAAGUAUEAOEUEEERAAEAAOE ETA 


OOAUEOEENOUGNEUEDECOUSUUEGLUDONEOLUGODOUCEEOONEOOELUCOOEEOUEQONEOEOOUEOOUOOEOOUOOUEOONEOGEOQEOOOEOUEOOUCOONODUGGEOUUCOOEOOSOOOGOOESUOOOOEOOLOOOOTACOOUOOUOOLOROONR. 


KUHLMAN 
TRANSFORMERS 


are the result of twenty-six years’ ex- 
perience as Transformer Specialists. 


Write for the Kuhlman Bulletins 


Kuhlman Electric Company 
Bay City, Mich. 
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ANA CONDA 


Copper Wire 
111 WWashington St, Chicago 





PO 
STONE EDAUOAUUEDAU EEUU EEAOEOGAEUAS EAU EORU EEA EEOEDD 


x 


ern tae 






LY); @ SS 
AMERICAN y ERANS FORMERS 
CUSTOMLM ADE 
SUPERIOR DESIGN AND QUALITY, FOR EVERY USE 


AMERICAN TRANS FORMER COMPANY 
EWARK, 
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“Just Press a Button” | 


to start — stop — reverse — accelerate — decelerate 


The Monitor System i222 
BALTIMORE 


Detroit Pittsburgh 


= 





Monitor ‘Controller Company, 


New York St.Louis (Chicago "Buffalo Philadelphia eee Boston Cincinnati 
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COPPER CLAD STEEL COMPANY 


OFFICE AND WORKS: WESTERN SALES REPRESENTATIVES: 
RANKIN, PA. BRADDOCKP 0. STEEL SALES CORPORATION, CHICAGO, ILL 
NEW YORK SALES OFFICE: 30 CHURCH STREET, NEW YORK CITY 


“Copperweld”—a copper conductor with the strength of 
= steel, Cheaper, stronger, better than copper wire. 


Frevnveceeeenvvecsevereensvococenevvscenceceenecoceeeverocceenencecerennirceeenccacieeeentacareeeeaesccreeneremeneeertcnienennan annie 
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Be Sure to Specify 


éé e oe 
Wilmington Fibre’ 
Sheets Tubes 
Special Shapes for Insulation Purposes 
“FYBEROID” 
Wilmington Fibre Specialty Company 
Wilmington, Del Branch Offices ‘‘Everywhere’’ 
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Lapp InsulatorCo Inc (eRoy, UY 
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The ideal solid, acid proof. fire proof, 
accurate and strong insulation is 


LAVA 


Machined (not molded) to any form. Ask for 
Kruesi's book. 


AMERICAN LAVA COMPANY 


Chattanooga, Tenn. 
TM 


NEUNENEEUOAGUACAOOUOUNEROEU SOU CCUCTEUEE CREE te 





Cd 


ait 


= 


th 


UNOLGLOLOOOOOUOOAUOAONUOUDERECEDEAEREEEOUOOGORORRENEERESELEDEEOEEOSEOORELUGEOUGOSOUOGOOUCOOOETEEDEDEOTEOUOEUOR A EOE UE OCAEUAUEEUUO EEE TOOEEEOOOEEEOOEOEDOOEEDSEO SEES 


“Everything in Insulation” 


Mica Waxes 
Vulcanized Fibre Asphalts 
Varnished Cloth Compounds 
Insulating Tapes Insulating Varnish 
he above are only a few of our products. 
Write us for anything in this line you may 
require. 


MITCHELL-RAND M’F’G CO. 
18 Vesey St., New York City 
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Hot Moulded Insulations 


For Electrical Specialties 


TTS SUN UN AT ANUED EL AEONONEUCUANOEUEOEUE NEN EA EEE 


International Insulation Corporation 
100 Mechanic St., Springfield, Mass. 
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Cannot lose 
its hea 


Strong—Economical 


BE. PERE & SPOOLS 


it 


WONDER SPOOL COMPANY 


Boston, Mass. 
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.» SAFETY INSULATED 
i VWIRE & CABLE CO. 


yg 114 Liberty Streer. NEW coe K 


CHICAGO 
SAN FRANCISCO 
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BAKELITE insistion 
-DILECTO 
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ELECTRICAL WORLD 
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Hee 
Insulating Compounds 
MINERALLAC FLECTRIC COMPANY 
Washington Blvd. and Curtis, Chicago, IIl. 


Fema HIGH TENSION 
No. 2A for Pot Heads, Terminal, Bells, etc. 
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STANDARD 
Heat-Resisting Molded Insulation 


Made by specialists exclusively devoted to 
solving your molding problems. 


Why not profit by our experience? 
GARFIELD MFG. CO., Garfield, N. J. 
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Free Samples of 


LAVITE INSULATION 


Sent on request. Wonderful Heat 
resisting qualities. 
Machined to most any shape. 

D. M. Steward Mfg. Co., U. GA. 
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Chattanooga, Tenn., 
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MOLDED INSULATION : 


BAKELITE-—CONDENSITE-ROXITE 
Machine Moulding of Small Parts a 
Specialty 
Prompt Deliveries. 

Send us your blueprints 
NORTHERN INDUSTRIAL 
CHEMICAL COMPANY 
11 Elkin Street, South Boston, Mass. 
Sousenoeuvnavesenenngeernnnereoansevvoereccugsecvugnscueoeecansveseasvecvvenscvoeonevvgangcvoenczvcssesvateesvosacsvoenggonsnveevsneeeennt: 
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HARD PORCELAIN . 


For Electrical Specialties 
IMPERIAL PORCELAIN WORKS 


TRENTON, N J. 


a 







An Electrical Insulating Material 
Strong, homogeneous, heat resisting, moisture proof, high 
dielectric, readily punched or machined. 


THE FORMICA INSULATION CO., Cincinnati, QO. 
SHEETS—TUBES—RODS 
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ALSO 
Linen and Oiled Muslin Tapes 


A. O. SCHOONMAKER COMPANY 
88 Park Place, New York City 
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Co ndensite 


MOLDED INSULATION 


See our full page adv. next week 
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CUNODOCEOeveDEPURORSOCCERSESeRORREOR 
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Standard Underground Cable Co. 


Manufacturers of 
Electric Wires and Cables of all kinds; 
also Cable Terminals, Junction Boxes, etc. 
Philadelphia Pittsburgh Detroit 
San Francisco Chicago St. Louis 


Boston 
New York 
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Complete line. Write for circular. Also ‘‘Golden 
Glow” Projectors, Peerless Armature Repair_Machin- 
ery, Segur Coil Winding Machinery, Contact Rail Ma- 
terial, Keystone Overhead Material and Garton- 
Daniels Lightning Arresters. Write for. Buletins 


Electric Service Supplies Co. 


: QUUUEEMALALUUNEEAAUCOENANAUaUuaengguuacacecegucauaeeegguuuucoeeggeuyecssesssouuueeesasaeuneseeguaneeeeeasauueeesenocuereeesseunerneenaaouereente so estetas 
Philadelphia.1!7th and Cambria_Sts. Chicago. 
Monadnock Bldg. New York, 50 Church St. Pitts- 


KEYSTONE LAMP GUARDS 
‘ f 
burgh. 337 Oliver Bidg. 


The strongest portable lamp guards that can be bought 
sUONOEOUOTENOUUCGNUCNEaaeeasueeneceescceensceesnvenesucascacueesvecesdevenndvesnevensucessueeeseessncenenscevedseegcocsvanocenaguenaucegcucagcoeeggnegnggrngny 
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Engineers Planning Power Transmissions 
Secure Data and Estimates of “MORSE” DRIVES 
SAVE Construction, Space, Light, Fuel. Producing More with Less 


MORSE CHAIN CO., Ithaca, N. Y. 


Engineering Service, Assistance, Bulletins 
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Boston Detroit Pittsburgh Montreal 
Chicago Charlotte, N. C. San Francisco Minneapolis 
Cleveland Kansas City Atlanta St. Louis 
Canada New York Baltimore Philadelphia 
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| Insulated Wire-Cord and Cables 


For all Electrical Purposes 


PHILADELPHIA INSULATED WIRE CO. 
Philadelphia 
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Commutators and Commutator 
Segments 


for Electric Starters and Ligmers and all 
other types of D. C. Motors. 


THE CAMERON ELECTRIC MFG. CO. 
Ansonia, Conn. 
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Steel Transmission Towers 


RITER-CONLEY COMPANY 
Pittsburgh 
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: Controlling Devices E 
: Automatic and hand operated 3 
3 Starters and Controllers for all : 
: conditions of service. E 
: ©) Industrial ConfrollerCo.€© 
: MILWAUKEE - Z 
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Equipment 


Company 


Orrice ano racToRY 
6308 CAOTON AvEeNvE 
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Cables 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N, J. 
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: Power Station ard Distribution Specia ties 
; a Use ‘Three-E” Producis for their built- * 
oe , a in quality and superior design. We are 
oy 4 specialists in High Tension Equipment 
; Electrical Engineers Equipment Co 
711_ Meridian St., Chicago. Th. 
1 Park Row, New York City 
offices tn all the principal ‘cates. 
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Transmission Line and Special Crossing 


Structures, Catenary Bridges 
WRITE FOR OUR NEW DESCRIPTIVE CATALOG. 


ARCHBOLD-BRADY CO. 
SYRACUSE, N. Y. 
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Engineers and Contractors 
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Mrs at 
Control Surttches. 
Switchboard Fittings, 
Disconnecting Switches: 
Bus Supports. Choke Coits 


on Request 


13th and Wood Sts Philadelphia Pa. 
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: Anderson Time Switches : 
= combine all good features of 3 
= switch manufacture 2 
: Albert & J. M. Anderson Mfg. Co. : 
s 289-293 A Street, Boston, Mass. . E 
Eiceeecenseseeeensneepnennenetemnenernennsmccraremtelll 
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TOMATIC MOTOR STARTERS 


TING MAGNETS, CONTROLLERS; ETC 


CONSULT 


THE ELECTRIC CONTROLLER & MFG. C0 
CLEVELAND 0. 
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SUNDH seca Panes 


FOR REMOTE 


SUNDH ELECTRIC Co. 
Ave. C and Parkhurst Ave. ON I RO j 


lewark, N. J. 
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BLACK & DECKER 


Portable Electric Driils 
Electric Valve Grinders 
Electric Air Compressors 


The B.& D 





} 
of qualily 


Tre BLACK & DECKER MFG.CO 


HE X” is a guarantee 


BALTIMORE,.MD. U.S.A 
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The red bands of Howell are 


your surety of motor performance. 


HOWELL ELECTRIC MOTORS COMPANY 
Howell, Michigan 
Export Office, 90 West Street, New, York, U.S. A. 


Howell:::=Motors 









eae 


—real and helpful, is behind every 


WATSON®«MOTOR 


Mechanical Appliance Co., Milwaukee, Wis. 
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RELIANCE MOTORS 


Type T Reliance Motors are designed for 
general service, both constant and adjust- 


able speed For direct current. 
Bulletin 2014 gives details. 


aeons Electric & Engineering Co. 
046 Ivanhoe Rd., Cleveland, O. 
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Crawford Induction Motors 
are made by the Wm. B. Durgin Co. 


See our full page advertisement next week. 
Sales Representatives 


L. E. Wooten Co., Inc. 
277 Broadway, N. Y. City 
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Cane n ROL, HEAT AUTOMATICALLY 
ELECTRIC CONTROL 
all Industrial and 
Cobb Electric Appliance Co. 
Forest Hills, 10 Lanesville Terrace, Boston, Mass. 


AUTOMATIC 
Domestic Heating A 
I cceensneeneneneneneEeemennEnmmmanenael 
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Tyvcos Temperature /nstruments 
sino arg tat - RECORDING - CONTROLLING 





In spite of nation-wide agitation as to automatic and positive mechani- 
eal regulations there still remain many plants which are not properly 
equipped in all departments with Tycos profit earning instruments—To 
such we offer our extensive experience to help them select the instal- 
lation best adapted to their needs. 


/nstrument Companies te 
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CARBON ALA BRUSHES | 


CARBON 


FOR ALL TYPES OF 
MOTORS GENERATORS 
AND ROTARIES 


(s\ BRUSHES 


LARGEST EXCLUSIVE 
BRUSH MANUFACTURERS 


For, 
IN THE WORLD 


CORLISS shoal CO. BRADFORD PA. 
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ELECTRICAL WORLD 


SO. WARREN Us) | 
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VoL. 76, No. 26 
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Low-Upkeep MOTORS 


Twenty-eight years’ experience making ROTHMOTORS has 
resulted in an enviable record for motors of high efficiency 
and low maintenance cost. That ROTHMOTORS are. depend- 
able—serving long and hard, day after day—is Reeree by 
many of the largest motor users in the country. aily, un- 
interrupted service without repairs for as long as ten years 
has been achieved by more than one ROTHMOTOR. 


Write for full information 
Roth Brothers & Co., 1400 West Adams St. Chicago, IIl., U. S. A. 
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Single Phase 
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Induction Repulsion 
% Hp. to 7% Hp. 


ADVANCE ELECTRIC CO., St. Louis, Mo. 
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UNIFRAME MOTORS 


ALTERNATING OR DIRECT CURRENT 
Constant or Variable Speed %4 to 50 HP. 


B. A. WESCHE ELECTRIC CO. 
CINCINNATI, OHIO 
Eastern Sales Office—145 W. 18th St.. New York, N. Y. 
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D. C. Washing Machine: 
MOTORS 


1/6 and %4 hp. Constant Speed 
32-110-220 Volts 
Star Electric Motor Co. 


Newark, N. J. 
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Siurfevant | 


[" u = PAT Va 
wiiiisicas and Builders of 


Heavy Duty Direct Current Motors and 
Generators for General Purposes 


B. F. STURTEVANT COMPANY 
HYDE PARK, BOSTON, MASS., U. S. 
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DIALS 
A PERFECT DIAL 


Adds to the distinction of your Instru- 

ment, Adds to the satisfaction of your 

Customer. Adds to your reputation for 

high grade Instruments. 

D & G Dial & Enameling Co. 
35 Whitney Ave., Waltham Mass. 
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Mason Safety Switches 
100% Safe to Use 
100% Safe to Fuse 


The Trumbull Vanderpoel Electric 
anufacturing Co. 


Factory: Bantam, Conn. 
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For All Size Shafts 
Any Horsepower 


Shafts Either In 
'Line-Or At 








Angle 
I. H. Dexter Co. 
190 Greenwich pre 
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DECEMBER 25, 1920 


WE SELL 


CARBON FILAMENT L A MPS 


TUNGSTEN FILAMENT 
NITROGEN FILLED 
PROMPT SHIPMENT FROM STOCK—SEND US YOUR ORDERS 


pOUUUAAUUGUAUORAUUUAUUACUUOOCCUOCEAOUUAUAEAAEEE AMES 
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Chicago Electric Lamp Co., Transportation Bldg., Chicago, Ill. 
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PM MT 


Renewable Fuses of Every Description 





A. F. DAUM, 1157 Hodsgkiss St., Pittsburgh, Pa. 
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See the BUSS announcement on pages 22-23 in the issue of Dec. 4, 1920 
BUSSMANN MFG. CO., ST. LOUIS, MO. 
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ELECTRICITY’S SAFETY VALVE 
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Trade S 23 B C O Mark 

SAREE Malleable 
aha a Iron 
tbgasnsae dls Shield 





Used for making fastenings of all kinds to brick, stone and masonry. 


Star Expansion Bolt Co., 147-149 Cedar St., N. Y. z 
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: Ajax-Wyatt Electric Furnaces’ : 
= are revolutionizing the making of yellow brass. = 
i Metal loss reduced to %4 of 1%. : 
: THE AJAX METAL COMPANY : 
= Philadelphia Birmingham 
a Us NENT 


ne 
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“GREAVES-ETCHELLS” 
ELECTRIC FURNACES 


Proved by actual tests to be ‘more efficient 


and economical than other types of furnaces. 
Manufactured by 


Electric Furnace Construction Co. 
908 Chestnut St., Philadelphia, Pa. 
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MOORE RAPID ’LECTROMELT FURNACES 


—for ferro-alloys, carbide and smelting 

—for steel, cast or malleable irons 

—for brass, bronze and non-ferrous metals 

are the most rapid and efficient furnaces made. 





Pittsburgh Electric Furnace Corporation 
Pittsburgh, U. S. A. 
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~ Compare Them = Slaan 





The faint light of a candle and the strong rays 
of asearchlight. They represent the. el 
tive efficiency of other ways of. finding what 
you want and advertising for it in the 
SEARCHLIGHT SECTION : 
Employmeat Equipment Business Opportunities 
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ELECTRICAL WORLD 
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SAMSON SPOT CORD 







FOR HANGING ARC LAMPS 
SOLID BRAIDED COTTON—WATER PROOFED 
Send for Catalogue and Samples. 
SAMSON CORDAGE WORKS, BOSTON, MASS. 
TM 
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Monarch Refillable Fuse Co, 


JAMESTOWN, N. Y. 
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Renewable Cartridge 

Fuses 
Reduce fuse maintenance 80%, oper- 
ating accuracy backed by the approvals 
of the .Underwriters Laboratory, Ine., 
Miller’s Mutual Fire Insurance Co., 
The Factory Mutual Fire Insurance Co., 
and The Hydro Electric Power Com- 
missioners of Canada. 


The M. B. Austin Company, CHICAGO 
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Bush Safety Tools 


Make 
Hot Wire Work Safe and Sure 


Write for Bulletin A 


THE BUSH ELECTRIC CO. 
6654 Broadway, Cleveland, Ohio 
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AJAX-NORTHRUP 
HIGH-FREQUENCY INDUCTION FURNACES 


are equally efficient and eeenomical for commercial 
and laboratory use. 


Ajax Electrothermic Corporation 


636 State Street, Trenton, New Jersey 
G H. Clamer. President E F Northrup V. Pres and Technical Adviser 
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Keystone 
Die-Casting Company 


Norristown, Pa. 


Alfred C. Rantsch E, J. W. Ragsdale 
President and General Sales Manager Treasurer and General Manager 
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Alloys for Electrical 
RESISTANCE 


DRIVER~HARRIS COMPANY 
HARRISON, N.J. 


BRITISH 
CANADIAN DRIVER: HARRIS CO. CHICAGO DETROIT amen tuinomeeel 
WALKERVILLE. ONT. 28 So. JEFFERSON ST Si6 FREE PRESS BLOG MANCHESTER ENGLAND 
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“HOTWAT?” Electric Water Heaters 


(Faucet and Tank Type) 


Eliminate every undesirabie feature of all other 
similar devices, 
Manufactured by 


Hotwat Distributing Company 
Metropolitan Bldg., Los Angeles, Calif. 
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_Fairbanks-Morse E 
2 Oil Engines—1% H.P. to 200 H. P. i 
= Pumps—Steam-Power-Cen = 
z Electric Motors & Dynamos E 
> LightPlants Fairbanks Scales : 
= FAIRBANKS, MORSE & CO. : 
= MANUFACTURERS—CHICAGO 2 
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PURIFICATION SYSTEMS 
SOFTENING & FILTRATION 


FOR BOILER FEEO ANDO 
ALL INDUSTRIAL USES 


WM.B.SCAIFE & SONS CO.PITTSBURGH.PA. 
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COOLING POND 
AIR WASHERS | 
SPRAY NOZZLES} 
FLOWMETERS ™& 
_PAINT GUNS 


AN 
> 
+40. 


AUANSEAAAAAGEAAANNONOOUC CERES Cs UListtaseees 


Oe 


~ WOODWARD wae 7 
GOVERNORS | 


Built in All Types and Sizes From the are ae 
Smallest to the Largest : 
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Woodward Governor Company a 
206 Mill St. Rockford, Il, E 
Serveeensveety mumuemanl 
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- WASHERS—That’s Us 


Brass, Steel and Copper Washers. 
Flat, Bevelled or ra. 
Special Sizes and Shap 
Prompt Deliveries. Let us Sos your inquiry. 


Massachusetts Machine Shop, Inc. 


817 Albany St., Boston, Mass. 
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' ELESCO SUPERHEATERS t= 
; Bulletin DT-5. Send for it. oF 
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=u LOCOMOTIVE SUPERHEATER CO. f= 
: General Offices: 30 Church St. fe 
t Chicago Boston Pittsburgh 
g Peoples Gas Bldg. 53 State St. Oliver Bidg. i 
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TRANSFORMER SPECIALISTS 


We manufacture special transfe-mers in 
any quantity or for any purpose. Our 
designing and production engineers are pre- 
Pared to submit quotations and delivery on 
receipt of specifications. 


ACME APPARATUS COMPANY 
22 Windsor Street, Cambridge, Mass. 
Transformer Engineers and Manufacturers 
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Electric Hoists 
Tramrails & Trolleys 
Suspended Concrete Bins Overhead Tr. Cranes 
Coai Handling Machinery Pillar & Jib Cranes 


THE BROWN HOISTING MACHINERY CO. 
Cleveland, Ohio 
CU 





SAUNAS LALA UU AOA UUADADSESRGRLEEASEL LACE EEE 
AUNUOSUREAOOURANSUOUTEREOTEREDLAAUON PONE CE 


wie 





UUUUNUODEEEUAUEOCEEEEUIETEDY., 





Locomotive Cranes 
Grab Buckets 
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TRUMP TURBINES 


All styles and designs built to suit your location. 
Send at once for our illustrated catalog. 


THE TRUMP MFG. COMPANY 
Columbia & Greenmount Aves., Springfield, Ohio 
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HIE TEREX TERBINE 


. is ideal for Grivins generators, pumps and fans 
for all service, because of its simplicity, effi- 
ciency and reliability. There are more than 
4000 in operation. 
THE TERRY STEAM TURBINE Co. 
HARTFORD, CONN. T-434 
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CONDENSERS, SPRAY NOZZLES, 
VALVES, OIL BURNING EQUIPMENT, 
FEED WATER HEATERS, INJECTORS, 
Distillers, Oil Coolers, Chemica] Equipment 
Schutte & Koerting "“9,7hsmpren pres 
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LOMBARD 
z WATERWHEEL GOVERNORS’ : 
z THE STANDARD For : 
: TWENTY YEARS F 
= THE LOMBARD GOVERNOR CO. 

: ASHLAND, MASS. _| 


ENGINEERS 


We specialize in the design and manufac- E 
ture of large valves for hydro-electric : 
PUT 


plants. 
Rensselaer Valve Co., Troy, N. Y. 
= -corrodible — strong as steel — tough and ductile. 


PTT MU 
qrithetands as high temperatures, erosive action of 


hot gases and su perheated steam, 
THE INTERNATIONAL PFE COMPANY 
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43 Exchange Place « 
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jie tess Vibrators | 
i oston San Francisco z 


The Under-Feed Stoker Co. of cAmerica 


i eneral Office Book Building Oras call: 


3 Canada, Ltd. 
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Columbus Handle & Tool Co., Columbus, Indiana 
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LAMPS 


—of the right quality 


—at the right price 
—from 


Consolidated 
Electric Lamp 
Company 
Tapleyville Station 


Danvers, 
Mass. 
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Orton & 
| Steinbrenner 
Co. 

Dependable 

Coal Crushers 

= and 

| Locomotive 
Cranes 


{ee 





A most logical combination for Central Station and Power 
House. The Cranes and Buckets operate with highest effi- 
ciency and the Crushers give a superior er ade of Stoker 
coal with a minimum of ‘‘fines’’ and dust. The many in 
use have paid big dividends on the investments. 


ORTON & STEINBRENNER CO. 
608 So. Dearborn St., Chicago 


Works: Huntington, Indiana 
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ELECTRIC CRANES 
HAND CRANES 

ELECTRIC HOISTS 
SEND FOR BULLETINS 1-BEAM TROLLEYS 


MARIS BROS., Philadelphia 
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OHIO MILL TYPE 
LIFTING MAGNETS 


ALL ELECTRIC JOINTS BRAZE~WELDED 


NO BOLTS OR NUTS 
EXPOSED TO 
INJURY 


cess INSULATION Hesketh ae ASBESTOS 


ee ed 


THE OHIO a tat & CONTROLLER CO. 


5900 MAURICE AVE CLEVELAND, OHIO. 
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These shovels are made in round point 
or Western Union pattern, with 
Crucible Steel blades and selected 
second growth hickory or ash handles. 


Straps are polished, 9 in. or 22 in. 


long and the handles are from 6 to 
12 ft. long. 
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Thief Proof | 


Matthews’ Hold- 
fast Guards are 
clamped rigidly to 
the lamp socket. 
The design of the 
collar is such that 
once the set screw 
is tightened up 
and bent, it can- 
not be easily re- 
moved and lost or 
damaged. 

This permanently 
locks the guard to 
the socket. 





— OR HE BREAKS MS LAMP HM 
INSTEAD OF GONG TO THE — 





For Brass 
Sockets 


W. N. Matthews & Bro., Inc. 
St. Louis, U. S. A. 
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A Book on 
STEAM SUPERHEATERS 


has heen published for owners of 

Babcock & Wilcox, Stirling and Rust 

Boilers not equipped with these 
coal-saving accessories 


The Babcock & Wilcox Company 


85 LIBERTY ST., NEW YORK 


BRANCHES: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Denver, 
Havana, Cuba; Houston, Los Angeles, New Orleans, Philadelphia, 
Pittsburgh, Salt Lake City, San Francisco, San Juan, Porto Rico; Seattle, 


ucson. 
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Clam Shell Bucket-— the most highly perfected two- 
line buckets on the market for general digging and 
loading purposes. Fitted with teeth for digging hard 

materials. Keguiar or Ore Bowls. Catalog 43. 


The Hayward Co. , 50-60 Church St., New York 
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CRANE 
FLANGED FITTINGS 
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W heeler-Edwards 
Air Pump 


For Large and Small Steam- 
electric Power Plants 


Handles both the non-condensible 
gases and the condensate, making the 
use of complicated wet and dry 
vacuum pumps unnecessary. 

These pumps have but one set of 
valves—the discharge valves. 

Give us your plant conditions in 
detail,— vacuum cesired, hp. of equip- 
ment, etc., and we will tell you the 
kind of air pump to install. We 
make all kinds of air pumps in 
connection with Wheeler Condensing 
Equipment, Give complete informa- 
tion in your first letter and ask for 
bulletin. 


WHEELER CONDENSER & ENGRG. CO. 
Carteret, N. J. 
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WATER | 


Softeners & Filters 


Tron and ee ee tus~Filtration 


The Pe: utit Chiipeny 


Fourth Ave. New York 
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ROTARY PUMPS 


| The Edge Moor 


WATER TUBE BOILER 


Especially Suitable for 
Large Power Plants 


Jl: 


ee 


DS 


The fet Steel construction throughout. Straight tubes. 
Savetes pe Licht All hand-holes elliptical, their covers in- 

x Pump Liquids ternal and removable through their own 
4 in. to 8 in. 15 to 400 i ‘ i i i it- 
Discharges Gal. per M. openings. Unrestricted circulation permit 


ting forcing of fires with safety and economy. 





Send for Bulletins on Performance 


EDGE MOOR IRON COMPANY 


Edge Moor, Delaware 
Boston New York Chicago 
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FOSTER SUPERHEATERS 


A necessity for turbine protection, engine cylinder economy, and utilization of superheat for all its benefits 


POWER SPECIALTY COMPANY Philedetnhi Pittsburgh San Francisco 111 Broadway, New York 


Pressure up to 100 Ibs. 
Send for Bulletins 1001-1002 
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FOSTER PUMP WORKS, INC. 
40 Bridge St., Brooklyn, N. Y. 
MMM 
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MSINTOSH & SEYMOUR CORPORATION 


DIESEL TYPE OIL ENGINES 


AUBURN, N.Y. 
New York Office, 149 Broadway 


ANUNEUENLERLENUEUEAARELEGLEAAOAYOAAUOUEEEMELOLELAUASUCOOGOUOOUEULEOSNALGOUEOUEOUEGUEUUNOEOOUEUEOUEOUEOEEOUEUUOOUOUOOUEOOUOUOOUOAUOLEEUEDOUOOEOOEOOOOD OGG tH HHLESERr 





Srmremmareusciinmeem 





JNEEELUUOLSASEEAUGEEESEEUGEOUGESEEOOUUUEEESEECAUUOUSESEGUOGUEOCOOUOUUUSEEESEOOOGUSESEOOUNCCROOOOOOCGSEEOOUOOEOCCEOOUOOUOSOLEUOOOUESESSSEUOOOUGESOCUUOONEOEREOOOUOECEOROCOOONOOD: 


AMERICAN 
DESIGNERS AND BUILDERS 
or 


DIESEL. ENGINES 
SINCE 1898 


BUSCH-SULZER BROS.-DIESEL ENGINE CO., ST. LOUIS, U.S.A. 


NEW YORK, NO. 60 BROADWAY SAN FRANCISCO, RIALTO BLDG. 
Titi minim mmm mn 
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she Avclin Line, 


The largest and most complete line of outlet 
boxes, bushings, locknuts, box connectors, con- 
duit fittings. tools. and wiring devices in the 


country. There is an Austin specialty for 
every electrical construction need. 
THE M. B. AUSTIN COMPANY 
CHICAGO 
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High Grade Fire Brick. 
‘‘Empire’’ — ‘‘Crown’”’ — ‘‘Standard”’ 


Made from high-grade Missouri Fire Clays that are selected 
in open air sunshine pits. Every brick guaranteed. 
Ask for Quotations 
A. P. GREEN FIRE BRICK COMPANY 
MEXICO, MISSOURI 
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LEFFEL TURBINE WATER WHEELS 


HIGH SPEED, HIGH HORSE POWER, HIGH EFFICIENCY 
VERTICAL AND HORIZONTAL DESIGNS 


LUGANCUUEEASORORESROSSEUOGUOOCUAAUAGGUOCOUREEEOREGECUETUILUNIRAS 


22 Horizontal 
Direct Connected Unit 


Design 





Write for Bulletin 54 


THE JAMES LEFFEL & CO. 
SPRINGFIELD, OHIO, U. S. A. 


Boston Office: Room 610 Compton Bidg., 
Boston, Mass. 
& F. Groff, 556 Woolworth Bidg., Lancaster, Pa. 
H. White, 1503 Fourth Natl. Bank Bldg., Atlanta, Ga. 
Willian Hamilton Co,, Ltd., Peterborough, Ont., Canada 


161 Devonshire St., 
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| Lopuleo Gpstoms 


are in successful operation 
solving the fuel problem 
in the only logical way. 


PULVERIZED FUEL 


has all the flexibility of oil 
plus all the advantages of 
coal. 


Ask for 
the Anderson Reports. 


LOPULCO SYSTEMS 


Combustion 
Engineering Corporation 
11 Broadway, New York City 


Owners and Manufacturers of 


LOPULCO PULVERIZED FUEL 
SYSTEMS 


Type E Stokers—for Bituminous Coal 
The Grieve Grate—Hand Firing 
Coxe Stokers—Anthracite Coal and 
Coke Breeze 
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Perspective view of a nine-retort stoker. Note the movement 
of the grates and rocker plates 


SEES 


Engineers are coming to realize more and more the 
soundness back of the Riley principle of Reciprocating 
Retort Sides (or moving grates). 


These moving units not only intensify combustion and 
reduce maintenance but also save labor by automatically 
breaking up the clinker and disposing of the refuse as 
fast as formed. 


Our Catalog E-12 gives considerable installation informa- 
tion and engineering data. You will find this book valuable 
as a reference. Copy on request. 


Sanford Riley Stoker Co. 


WORCESTER, MASS. 
Boston New York Philadelphia 
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Pittsburgh Buffalo Cleveland 
Detroit Cincinnati Chicago 
ver St. Pau 
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A SPEEDSTER | 
The Fastest Rehandling Bucket Made 


A high speed lever arm bucket with great 
closing power and enormous scoop capacity, de- 
signed primarily for rehandling loose bulk ma- 
terials such as coal, sand, crushed stone, gravel 


etc., with the greatest efficiency and economy. 
Also suitable for certain classes of excavating 
work, 
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ASK ABOUT IT. 


LAW<irKN 


61g nese ‘sue COM PANY 
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New YorK- BOSTON - Cnicaco 
Detroit-San Francisco 


MANNED OT EDEALERLEROPOTTEST® 
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1 COLD ROLLED STRIP STEEL 
sf In Tonnage Be 

IMMEDIATE SHIPMENT FROM STOCK |} 


Ly E Hogan stock confains hundreds of tons of 
a size of cold rolled deep drawing steel in Stubb’s 
Gauges, wide widths, six foot lengths. 


There is also a moderate quantity ‘of hard, half 
hard and quarter hard steel, and a moderate as- 
sortment of narrow sizes. 


The surface is clean and bright for nickel-plating 
and the quality guaranteed. Ask to be put on our 
mailing list for definite stock lists. 


JOHN R. HOGAN 


Alloy Carbon and Cold Finished Steels 
237 NORTH SIXTH ST. PHILADELPHIA 
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Skill in designing and accuracy in the fabrication of all types of riveted and welded 
plate work can only be had in an organization fully equipped to take care of all phases 
of plate work construction. 


We have this skill—we have the shop; and are fully prepared to quote 
on plate work of any description. An opportunity will be welcomed. 





BLAW-KNOX COMPANY 
613 Farmers Bank Building, Pittsburgh, Pa. _ Et 
New York Boston Chicago Detroit San Francisco Baltimore Birmingham 
ee ee oe Die 





DECEMBER 25, 1920 





ELECTRICAL WORLD 113 





Where standby power 
became steady power 


yw. you employ a man and he 


makes good, you want to keep him. 


.Same way with engines. These Giant | 


Semi-Diesel Oil Engines were put on the 
job and made good as a standby power. 
Now they’re regulars. 


t Only an engine of Giant dependability 
could burn low-grade fuel oils, and supply 
steady power unfailingly. But Giant rug- 
gedness withstands the test of severe ser- 
vice. It operates with day-in and day-out 
certainty, with negligible upkeep costs. 


Scarcity of expert attendants does not 
concern Giant users. Due to an unusual 
simplicity of construction and operation it 
takes little time to start, superintend and stop 
the engine. No valves, carburetors, costly 
auxiliaries, or other complicated mechan- 
isms to become inoperative. Result—low 
attendant costs; low upkeep expense; abso- 
lute dependability. 


Giants will make good on low-grade fuel 
oils in your plant. Bulletin upon request. 


Chicago Pneumatic Tool Company 


Chicago Pneumatic Building - 


6 East 44th Street - 


NewYork 


Sales and*Service Branches all over the World 


Braancnaw eCMicaco <«Dermmor Exe PHILADELPHIA *SeaTTLE «6 BARCELONA «BRUSSELS CuRsTUNA HONOLULU ‘LONDON Stout VANCOUVER, 
Boston <eCiIncomaTE PRANKLIN @LOS ANCELES #NEW ORLEANS SALT Lake Crry «Sr. Lous «BER. BUENOS AIRES #PRASERBURGH Maprip OSAKA Tokyo WINNT 
eBUFFALO =—- @CLEVELANDT:s«ELP430. HOUSTON PORTLAND Bomaay Capz HAVANA Lisson MIAN 






Dependable Power at 





ENGINES 


Less Cost Per Hour 
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Supplying Water Satisfactorily 
toHaynes Automobile Factories 
at Low Maintenance Cost 


For nearly four years a Goulds Triplex Pump has 
kept the Tank at the great Haynes Automobiie 
factories filled. In all that time the cost of main- 
tenance has been only the price of a set of valves, 
a set of piston rings and bushings for the con- 
necting rods and the packings for the pistons, 
Like every Goulds Pump it has given its owners 
remarkably satisfactory service—and pow that ad- 
ditional pumping capacity is required another The Goulds line covers the entire pumping field from 
Cicdle Dusen te tetien. small pumps for light intermittent work to gigantic 
’ P pumps of enormous capacity—Triplex, Rotary, Centri- 


ld ; iS lalla inal aie fugal, Diaphragm, Vacuum, Deep Well Working Head, 
Vianutacturers an engineers contemplating new Stuff, Portable Mine, Double and Single Acting Pistor 


pumping equipment should investigate the merits Pumps for special purposes. 
of Goulds Pumps. Every Goulds Pump is guar- 


s ie : a If you have not a complete set of Goulds Bulletins, let 
anteed to perform satisfactorily the specific work 4 P A » te 


tak a us know at once. Our Engineering Dept. is pleased to 
for which it is sold. assist you on any pumping problem. 


THE GOULDS MANUFACTURING CO. 


Main Office and Works: Seneca Falls, N. Y. 


New York, 16 Murray St. Philadelphia, 11 North Atlanta, Citizens & 

and 19 Park Place 3rd St. Southern Bank Bldg. 
Boston, 58 Pearl St Pittsburgh, 636 Henry Detroit, 804 Dime Bank 
Chicago, 12-14 8S. Clinton W. Oliver Bidg. Bldg. 

St. Houston, 101 Carter Bldg, 
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“Holter” Plant 
of Montana Power Co., 
Butte, Montana 


Approximately 300,000 
Horse Power 
Developed by 


SMITH 


Hydraulic Turbines 


in the various plants of 
the Montana Power Co. 


Accompanying illus- 
trations show one of four 
17,000 hp.,. 150 r.p.m., 
units installed under 109 
foot head at Holter, 
Montana. 


Put Smith Turbines on your 
1921 Program for Efficient 
and Dependable Service. 


Write Dept. “W” for Bulletin 


S. Morgan 
Smith Co. 


York, Pa., U.S. A. 
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PUMPS — COMPRESSORS — CONDENSERS — OIL & GAS ENGINES 


WORTH INGTON 




















Deane Works, Holyoke, Mass. Nn Works, Ge ee Pa. Gas Engine Works, Cudahy, Wis. 
Blake & Knowles Works Sz , <= <= —_——— ~ ww 7 — TS Power & Mining Works 
East Cambridge, Mass. a Sperm SSS hears za FE) RON SSD Cudahy, Wis. 
Worthington Works aan SINS AS OR oo r RU Snow-Holly Works 
Harrison, N. J. CELRROLEE A . e x x So Buffalo, N. Y. 
Laidicw Works, Cincinnats, Ohio. RN x : Epping-Carpenter, Pittsburgh, Pa. 








DECEMBER 25, 1920 ELECTRICAL WORLD 117 


Worthington Satisfies All 
Boiler Feed Conditions 


INCE there is no way to eradicate the 
danger of a centrifugal boiler feeder 
becoming “steam bound,’ Worthington has 
eliminated the consequent damage to the 


pump by a special device. Worthington Split Case Double Suction 
Volute Pump 





The least effect from a pump becoming 
“steam bound” is decreased capacity and in- 
efficiency. But worse than that, the close 
clearance points between rotor and casing 
often bind, and wreck the pump. 


Worthington has insured against pump wreck- 
age from that cause by building into the 
Worthington double suction centrifugal boiler 
feeder a distinctive sealing ring design of the 
floating type. 





This refinement proofs the pump against one 
of the greatest sources of trouble in centrifugal Worthington Duplex Packed Piston Pump 
pump boiler feeding and is typical of how Te phar <0" sane 
Worthington has developed and improved 

pumps and pumping machinery since 1840. 
WORTHINGTON PUMP AND MACHINERY CORPORATION 


Executive Offices: 115 Broadway, New York City 
Branch Offices in 24 Large Cities 





Worthingtor Pot Value Boiler Feed Pump 


W-377.88 





METERS — MINING — ROCK CRUSHING & CEMENT MACHINERY 









Gas Engine Works, Cudahy, Wis. 





Deane Works, Holyoke, Mass. 





go Conbendon Men Le = 4 Y (—S = =; , SI Cadeh y: a 
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Worthington Works ccc LT . A WY) ator X- ; ; TE Snow-Holly Works 
Harrison, N. J. <n Sy I SS Ar Sie RUS Buffalo, N. Y. 
Laidlaw Works, Cincinnati, Ohio. ZS OL ee) ~~ eae RW => Epping-Carpenter, P ttsburgh, Po. 
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KERR TURBINE COMPANY 


Wellsville, N. Y. 








Economy 
Steam Turbines 
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SFLOW. METERS \ 





You Can Depend Upon These 
Records 


Records of fuel efficiency—records of the performance of individual boilers— 
records of power costs—all of these valuable guides to efficient plant operation 
are made doubly valuable by the dependability of these records. 


In the Republic system the reading instruments may be grouped on a centrally 
located instrument board. They show momentarysplant conditions and make a 
24-hour graph that enables you to trace every leak that miay develop to curtail 
boiler output. é 


The Advantages of Electrical Operation 


Differential Pressure, the principle on which all meters operate, is not depended 
upon to actuate the reading instruments of Republic Flow Meters. It merely 
establishes contacts with a series of resistances which control the reading instru- 
ments. This permits the elimination of all moving parts in the meter body. 
Therefore, in the Republic the recognized advantages of measuring steam flow 
are intensified by the greater flexibility and dependable accuracy that is a direct 
result of electrical operation of reading instruments, 


Let us show you why the electrical principle of measuring steam flow offers a 
wide range of practical application for every type and size of plant. 


= FLOW METERS CO 
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Drawing on left shows bunker ar- 
ranged to discharge ashes directly 
into railway cars. 







Installation on right, at Johns-Man- 
ville plant, Manville, N. J., shows 
bunker arranged to discharge ashes 
into motor trucks 


BUCKET 
MPING 
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The Skip Hoist Method of Ash Handling— 
Low in Cost, High in Efficiency 


Have you ever figured out just what the handling of ashes in your 

plant costs? Ash handling may be one of the most wasteful, 
PP ae inefficient operationsin your plant. Theold, man-and-wheelbarrow 

ew Plants Using ° ° ye 

Beoument Equiginent method of ash handling is too costly and inefficient. Other systems 
show unnecessary labor costs and repair bills. Regardless of what 
method of ash handling you consider, you will find that the 
Beaumont Skip Hoist method shows up toa better advantage on the 
profit side of the ledger. 


Atlantic Refining Co. 
Philadelphia. 


Carnegie Steel Co. 
Farrel, Pa. 


Consolidated Gas, 
Electric Light & 
Power Company 


The Beaumont Skip Hoist System handles The dependability and economy of the 





Baltimore, Md. 


Detroit City Gas Co. 
Detroit, Mich. 


Fitzdale Paper Co. 
Fitzdale, Vt. 


General Electric Co. 
Schenectady, N. Y. 


General Electric Co. 
Pittsfield, Mass. 


Welsbach Company 
Gloucester, N. J. 


Beaumont Company specializes only on 
boiler houses and equipment used in 
their operation, and does not enter into 
any other kinds of engineering and con- 
straction work. It seems conservative, 
therefore, to claim that their organi- 
zation is better qualified in size, knowl- 
edge and experience for this one class of 
work than any other in the country, 





ashes quicker and with less amount of labor. 
It consists of a bucket running on inclined 
or vertical tracks hoisted by a steel cable 
and winding machine. A small push or 
electric car is used to collect ashes from 
hoppers under the boilers. The ashes are 
dumped into the bucket and a push of a 
button starts it up the incline, dumps the 
ashes into the bunker and returns the car. 
From the time the ashes are dumped into 
the skip bucket until the bucket returns 
for another load, the entire operation is 
automatic, This system will economically 
handle from eight tons an hour and up. 


Beaumont Skip Hoist can best be gauged 
by the following distinct advantages over 
other systems. The Skip Hoist is the only 
mechanical ash handling system which is 
not affected by the abrasive action of hot, 
dripping wet ashes and grit. 


Low operating cost made possible because 
only one unskilled laborer is required and a 
minimum of power; low upkeep expense 
because there are no complicated parts to 
break down or repair; low installation cost 
because fewer and simpler parts are used 
than in any other system—are commend- 
able features of the Beaumont Skip Hoist. 


An investigation of the Beaumont Skip Hoist System of Ash Handling as 
compared with the one now used in your plant, may prove interesting 
from the standpoint of dollars saved. The Beaumont book—The Skip 
Hoist for Coal—Ashes—Coke”’ will be sent upon request. 


“BEAUMONT= 


Coal and Ash Handling Systems for Boiler Houses 
328 Arch Street 


Philadelphia 
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Protect against boiler 
feed water trouble— 





Reilly Evaporators 


Self Scaling 


supply pure, distilled water for boiler feed and 
afford complete protection against boiler feed water 
troubles. 


Advantages 


. Prevents Boiler Scaling. 

. Eliminates Blowdown. 

. Reduces Boiler Takedown. 

Reduces Boiler Maintenance. 

. Increases Boiler Capacity. 

. Saves on Labor and Coal Costs. 

. Pays for itself in from 12 to 18 months. 


NAG fh WN = 


Write for information 


The Griscom-Russell Co. 


2119 West Street Building, New York 





Philadelphia Pittsburgh Chicago Houston Seattle 
Boston Cleveland Minneapolis Fort Worth Los Angeles 
Hartford Toledo St. Louis Charlotte Kansas -City 


Springfield Detroit New Orleans San Francisco Milwaukee 
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At a test at the 
New York Edison, 
a Taylor Stoker 
brought a 650 Hp. 
boiler, with a 
loafing output of 
400 B.H.P.to2200 
B.H. P. in 8 
minutes. 






The Taylor Stoker equipped with Power Dump. 
Completely mechanicalizes the conversion of coal into steam. 








TR 
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The Taylor Villiat Carries a Thicker 
Fuel Bed than Any Other System 


QQ MGW WW  "ere»> 
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Because it is designed with deeper retorts than any other stoker. In 
these deep retorts two and sometimes three rams pack the fuel to the 
proper degree of compactness so that when it reaches the tuyere 
level, the fuel spreads over the entire furnace area in a deep, compact, 
yet porous fire-bed. 


This fact has three important results: 


(a) The coal cokes more slowly releasing all the volatile gases. These are 
promptly and intimately mixed with air while passing through the thick 
bed of fuel into the combustion zone where they are completely burned. 

(b) The thick mass of coke on the grates is ready for emergencies. ‘When 
an increased air supply is sent through this mass, the Taylor Stokered boiler 
can be lifted from rated capacity, or from a banked condition, to 200% or 


300% of rating in a few minutes. 


(c) The grate surface is always protected by green coal. 


Taylor Stoker users find that they can maintain higher efficiencies 
than with any other firing system, whether operating at rating or at 
high overratings—and with less effort. 


If you are interested in further information, 
drop us a line for the interesting booklet 
“Today's Problems and The Taylor Stoker’ 


American Engineering Company 
Philadelphia, Pa. | 


Taylor Stoker Co., Ltd., 416 Phillips Place, Montreal. Canada. 
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Nearly every power plant 
operator can get just the right 
air supply, the right rate of com- 
bustion, the proper fire thick- 
ness, for correct combustion, 
by careful attention to all details 
of fire room practice. But main- 
taining the proper adjustment of 
all the elements that go to make 
up efficient combustion is an- 
other matter. Changes of load, 
changes in individual fire thick- 
ness and a host of other detail 
fluctuations make the most care- 
ful hand regulation fall far short 
of the requirements of modern 
practice. 
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But—can you maintain those 
conditions in regular operation? 


The Gray System of Automatic 
Combustion Control follows 
every fluctuation of steam pres- 
sure, every change in individual 
furnaces, to maintain combus- 
tion conditions at the pre-deter- 
mined most desirable point. 


The adjustment of dampers and 
forced draft together with con- 
trol of stoker drive, follows ac- 
curately and instantly any 
change in steam demand. Co- 
ordinated control is designed to 
maintain predetermined over- 
fire draft at a constant amount. 
Any variation in fuel bed re- 
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Combustion Engineers 


350 Machinery Hall, Chicago 
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tion Conditions 


periodically 


sistance, in damper setting or 
other element which alters this 
correct overfire draft is met by 
an immediate and accurately set 
change in blower speed. So sen- 
sitive is the control that overfire 


draft does not change more than 
6 to 8 hundredths of an inch. 


The Gray System is extremely 
simple. in design and operation, 
and does not introduce any diff- 
culties to offset the increased 
capacity and saving in fuel ob- 
tained. It operates upon a log- 
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ical method, designed upon 
sound engineering principles. 


The value of the Gray System of 
Automatic Combustion Control in 
your own plant is unusually im- 
portant with the 
present coal situa- 
tion. Complete 
description of the 
apparatus and its 
method of opera- 
tion will be sent 
upon your request. 
Ask for ‘“Auto- 
matic Combustion 
Control.” 


“Help for You’ 
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The steam jet ash conveyor is invariably operated by 
the lowest type of labor to be found around a power 
plant—the type which will operate any piece of 
equipment until it breaks down. 


The steam nozzle of every steam jet system controls 
two factors which are vital to satisfactory perform- 


ance; first, steam consumption; second, mainte-' 


nance costs, 


The nozzle directly controls steam consumption. 
As soon as its throat or orifice becomes enlarged, to 
be sure, steam consumption increases—and at an 
alarming rate. 


But a secondary effect is also introduced and one 
which has a more serious ultimate effect than steam 
waste. With a greater volume of steam going 
through the system the ash velocity has been in- 
creased. It results in an extremely vicious scouring 


a Se 


action which increases maintenance to an excessive 
figure. 


Thus the nozzle controls these- two factors which 
determine the ultimate success or failure of the en- 
tire system. 


If steam consumption and maintenance costs are to 
remain reasonable, the steam nozzle must be fool- 
proof. It must be so designed that the system can- 
not be operated when steam consumption exceeds a 
certain predetermined amount. 


The new Green Steam Jet Ash Conveyor has been 
making records for low cost of operation. The 
reason can be largely found in the design and ap- 
plication of the Green Signal Nozzle. It is fully 
described in the new Green Steam Jet Book. Write 
Department B for your copy. 


Green Engineering Company 
80 Kennedy Ave., East Chicago, Indiana 
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steam jet ash con- 


Itis fully described 
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Capacity 

Stmplicity 

Base of 
Operation 

Base of 
Installation V 
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The “batch” for 
this oven is 
easily handled. 
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The Installation o 


TYPE E STOKERS 


makes it easy to handle any load 





Combustion Engineering Corporation 
11 Broadway, New York City 


Owners and Manufacturers of 
Lopulco Pulverized Fuel Systems 
Type E Stokers—for Bituminous Coal The Grieve Grate- -Hand-Firing 
Coxe Stokers -Anthracite Coal and Coke Breeze 






PHILADELPHIA, PA. PITTSBURGH, PA. MINNEAPOLIS, MINN. BIRMINGHAM, o- 
HAZLETON, PA. BOSTON, MASS. CHICAGO,ILL. DENVER, COLO. SALT LAKE CITY, UTAH ALBANY, N. Y . 
ATLANTA, GA. DETROIT, MICH. OMAHA, NEB. MILW AUKEE, wis. id 


TAYLOR ENGINEERING CO., VANCOUVER, B. C. 
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OCKWOOD Service to motor manufacturers 
and motor users has set an unusually high 
standard. 


Selection of the proper type of pulley, manufacture, 
and delivery in exact accordance with instructions, 
has, with Rockwood Pulleys, been developed to a 
point of obvious superiority. 


Manufacturing facilities are being expanded and 
adjusted to care for an unprecedented demand for 
Rockwood Pulleys and Rockwood Service. 


Anticipation of Pulley needs at this time by man- 
ufacturers and users will do much to relieve the ten- 
sion under which we have been handicapped. 


The Rockwood 
Manufacturing 
Company 


Indianapolis, Indiana. 
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This trademark is the 
symbol of the scientific 
control of tanning and 
manufacturing process- 
es andthe application of 
the correct belt for every 


drive in every industry. 
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Motor doctors prescribe 
leather belts for long life 


HE direct connected motor—bearing 

the racking strain of sudden stops and 
starts—loads constantly fluctuating, drop- 
ping from full to nothing, leaping from 
nothing to a full heavy load—is it any 
wonder that the motor breaks down 
under this abuse? 


Nothing is there to absorb or deaden 
the shock—the delicate mechanism of 
the motor has to bear the full punish- 
ment of every blow. 

Engineers, recognizing this fact, are now 
recommending group drives with leather 
belts, in place of the individual direct 
connected motor. 





G & K belts have just enough elasticity 
ae * 
or “give” to absorb these shocks and save 
the motor.. Consequently, motors last 
longer and are kept in good condition so 
that they turn out more work, 


- aps, 
In addition to these advantages, G & K 
belts transmit the full rated power of the 
motor, and serve faithfully for years. 


G & K belts have been designed for 
your drives by engineers who have gone 
into your industry and know what your 
belting has to do. 


Book 101M specifies thie correct belt for each 
drive. Acopy will be gladly sent on request. 
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The Graton & Knight Mfg.Co. 


WORCESTER, MASS. 


Oak Leather Tanners, Makers of Belts and Other Leather Products 
16 Distributors and Branches in All Principal Cities 


Standardized Series 


Leather Beltin 


Tanned by us for belting use 
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N the bearings sponsored by S&F its type 
of anti-friction bearings have been developed 
to their highest perfection. And &#F" further 
provides an engineering service not only to assure 
to itself proper application and use of &F 
marked products but to help the buyer to fully 
capitalize the mechanical value built into each 
device. This service is freely offered and is being 
continually broadened and advanced by labora- 
tory research that is international in scope. You 
are assured a similar service behind every prod- 



















uct bearing the mark— 





Among these products now offered are: 
Single row deep groove ball bearings. 
Double row self aligning ball bearings. 

Steel balls. 
Transmission equipment. 


SSICF' Industries, Inc. 
165 Broadway, New York City 
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When a Hindu gets seriously ill, his 
folks carry him to the Ganges river. 
There, with his body almost wholly 
immersed and his Moo (mouth) half 
filled with the sacred water, he some- 
times lies for days waiting for de- 
liverance. | 


He gets it! 


When the brush troubles in the sta- 
tion grow so serious that the operator 
feels like taking a month’s vacation 
in a sanatarium, then it’s time to take 
a mouthful of sound advice from a 
Morganite prescriber. 


It’s the only way to get deliverance 
because— 


No two sets of operating conditions 
are alike and no single brush can 
satisfy two types of service. Hence 
the Morganite way of making indi- 
vidual brushes for specific cases. It 
is the only sensible way. 


You can prove it at our risk, 


ELECTRICAL WORLD 





Main Office and Factory: 519 West 38th St., New York 


DISTRICT ENGINEERS AND AGENTS: 


Lewis & Roth, 13th and Wood Sts., Philadelphia 


Electrical Engineering & Mfg. Co., 
First National Bank Bldg., Pittsburgh 


R. W. Lillie Corporation, 176 Federal St, 
Boston, Mass. 


W. R. Hendrey Co., Hodge Bldg., Seattle 


Herzog Electric & Engineering Co., 150 Steuart St., 
San Francisco 


Charles Farnham, I. W. Hellman Bldg., 
Los Angeles 


Railway & Power Engineering Corporation, Ltd., 
131 Eastern Ave., Toronto, Ontario, Canada 
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High Duty Pumping Plants 
Require Midwest Turbines 


High priced coal makes every pound of steam that can 
be saved a net profit against your operating cost. Where 
you need exhaust steam for feed water heaters, Midwest 
Engineers can design a turbine which will use the re- 
quired amount of steam and save the surplus coal used 
where conditions are not balanced. 


Where steam heat is needed you can use your Midwest 
Turbines as reducing valves to your heating system, there- 
by getting your heat at a minimum cost. 


Midwest Turbines and Pumps have the combined 
qualities of extreme simplicity and highest economy. 


Complete information on request. 


Midwest Engine Co., Indianapolis, U. S. A. 


Birmingham Denver New York City Galt EL Labs City 
Baltimore El Paso New Orleans 
Boston Houston Philadelphia St. Poul 
Cleveland Kansas City Pittsburg Seattle 
Chicago Los Angeles San Francisco Tulsa 

Little Rock 


DEPENDABLE POWER 
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CROCKER-WHEELER 


MOTORS 


‘**Niagara’s Rival for Dependable Power’’ 








C-W Quality Motors are Installed in Plants. 


of Industrial Leaders 





The Pittsburgh Steel Products Somapene are consistent pettprers in high grade apparatus. At 
500 


their plant in Monesson, Pa., this Company uses 


kw. Motor Generators and 


-P- 
Induction Motors, together with over 100 C-W Motors of various sizes throughout their plant. 


ANY of America’s 

greatest manufactur- 
ers attest their confidence in 
the quality of C-W Motors 
by using the C-W product 
in their plants. These motors 
are virtually production in- 


surance in that their depend- 
ability means the céritinuous 
operation of machinery. 
Also, C-W Motors by help- 
ing to avoid shut downs aid 
materially in retaining effi- 
cient workmen. 


CrockerR-WHEELER CoMPANY 


NewYork = Chicag 


Boston Cleveland AMPERE.New JERSEY Newark 


Syracuse Birmingham 


ae — 
New Haven = ue 


Foreign Sales Distributors 


INTERNATIONAL WESTERN ELECTRIC COMPANY, ING. 
195 Broadway, New York, U. S. A. 
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Buildinds- 


LTHOUGH inconspicuous, the part 
which Peerless motors are playing 
every day below the office buildings 

of the country in driving circulating pumps, 

air compressors, air cleaning systems, etc., 
is nevertheless important. 


een nelle el 


_\ Below the Office 
N 





In fact Type “R” Repulsion Induction 
Single Phase Motors are especially de- 
signed to do this class of work. One throw 
of the starting switch is the only necessary 
starting operation. 


Peerless Motors on the job are positive as- 
surance of reliable service. 


You will be interested in Bulletin 
No. 200. It tells the whole story 
of Type ‘‘R.” Send for it. 


Other Peerless Motors PEERLESS ELECTRIC CoO. 


a. ° 
Warren, Ohio 
Multipolar Motors and Generators 
Sizes up to 35 H.P Representatives: 
Bipolar Motors and Generators NEW YORK NEW ORLEANS 
wises up 19 5 BS C. O. Hall—147 W. 35th St The Electrie Appliance Co 
Low Voltage Motors and Generators TAI mea 
PHILADELPHIA LOS ANGELES ; 
A Walter L. Veit—The Bourse Bldg The Garland Affolter Co. 
. C. CHICAGO SAN FRANCISCO 
Poly-Phase Motors, The Electrical Machinery Sales The Garland Affolter Co. 
Split-Phase Motors. Co.— 327 So. La Saile St SEATTLE 
Single-Phase Repulsion Induction Motors TOLEDO The Garland Affolter Co. 
Synchronous Motors The F. Bissell Co ST. LOUIS 
Motor Generator Sets. MINNEAPOLIS L. M. Sperry—917 Pine St. 
D.C. and A.C. Fan Motors. The Electrical Machinery Sales BUFFALO 


Co.—Plymouth Bldg I. E. Hoffman—280 Carolina St. 
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—and it’s easily installed, too 


The slots in the feet of Twin-R, the Small Motor of Quality,-are 
so placed that you can easily fasten the motor down with bolts, cap- 
screws or wood screws. 

Here is a noteworthy point of difference from many less carefully 
thought-out designs, in which the motor frame overhangs to such 


an extent as to hamper installation, and makes it difficult even to 
mark locations for screws or bolts. 


Twin-R has four sturdy feet, so placed that the slots are well outside 
the frame—bolt locations can easily be marked, and there is plenty 
of room for the ordinary screwdriver when the motor is fastened 
down by wood screws. 


A small point, you say? Perhaps—yet an indication of the care and 
thought used on every detail of Twin-R construction. 


We will gladly send Bulletin A, which contains 


detailed information——your address, please. 


AMERICAN [RADIO AND RESEARCH (CORPORATION 


Park se vom sone — : — ee Factory and Laboratory 
ew : York Off Medford Hillside, Mass. 


i iy \ | iT Lip 








BO eee ee —— me ne naa. 
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Automatic Start Induction 


POLY PHASE 


MOTORS 


will be found particularly desirable wher- 
ever called upon to develop a high starting 
torque with a definitely limited starting cur- 
rent or where fuse protection is necessary 
and where remote or automatic control is 
desirable. 

No complicated starters or compensators 
are required to effect their starting: 

They operate quietly. 

The open ratings are based on 40° centt- 
grade temperature rise under continuous 


full load. 
Sizes 4 to 60 H.P. 


Century Electric Company 
ST. LOUIS, U.S.A. 
Sales O ffices in Principal Cities 
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WHAT AND WHERE TO BUY 


Equipment, Apparatus and Supplies Advertised in this Issue 
with Names of Manufacturers and Distributors 





Air Compressors 
Allis-Chalmers Mfg. Co. 

Black & Decker Mfg. Co. 
General Electric Co. 
Worthington Pump & 
Machy. Corp. 


Air Conditioning Apparatus 
Sturtevant Co., B. F. 


Air, Receivers 
Chicago Pneumatic Co. 


Air Washers and Coolers 


Spray Engrg. Co. | 
Aluminum 
Aluminum Co, of Amer. 


Anchors, Guy 

Hubbard & Co. 
Matthews & Bro., Inc., 
W.N 


Annunciators : 
Ostrander & Co., W. R. 

Arches, Boiler 

Green Engineering Co. 

Armature Repair Machinery 
Electric Service Supplies Co 
Johns-Manville Co. 

Asbestos Lumber | 
Johns-Manville Co. 


Automatic Control 
Electric : 
Cobb Electric Appliance Co. 

Automobiles, Gasoline 

White Co., The 

Battery Changing Apparatus | 
Cutler-Hammer Mfg. Co. 


Batteries, Dry Cell 
Western Electric Co. 


Batteries, Storage 
Electric Storage Battery Co. 


Battery Charging Apparatus 
Cutler-Hammer Mfg. Co. 
General Electric Co. _ 
Ward Leonard Electric Co. 
Wesche Electric Co., B. A. 
Westinghouse Elec. & Mfg. 
Co. 

Battery Switches 
Trumbull-Vanderpoo, Elec. 

Mfg. Co. 

Bearings, Ball 
Norma Co. of America | 
S. K. F. Industries, Inc. 

Bearings, Bronz Buck 
Stewart Mfg. Co. 

Bells | 
Ostrander & Co., W. R. 

Belt Conveyors 
Link-Belt Company | 

Belting Leather 
Ladew Co., Inc., Edw. R. 
Graton-Knight 

Bins, Suspended Concrete 
Brown Hoisting Mchry. Co. | 


Devices, | 


Blowers, Electric 
Sturtevant Co., B. F. 


Blowers, Steam Driven 
Mechanical Appliance Co. 
Terry Steam Turbine Co. 


Boilers, Steam 
Babcock & Wilcox Co 
Edge Moor Iron Co 


Bolts, Expansion 
Hubbard & Co. 
Star Expansion Bolt Co 


Bolts and Nuts 
Sturtevant Co., B. F. 


Bond Testers ' 
Roller-Smi*h Co. | 


Books, Technical 
McGraw-Hill Book Co., Inc. 


Boosters 
Allis-Chalmers Mfg. Co. | 
Crocker-Wheeler Co. | 
General Electric Co. | 
Wesche Electric Co., B. A. 
ee Eiec. & Mfg. 
0. 





Boxes, Fuse 
G. & W. Elec. Spec. Co. 
General Electric Co. 
Johns-Manville Co.. 
Matthews & Bro., Inc.. WN. 
Metropolitan Elec. Prod. Co. 
Schweitzer & Conrad, Inc. 
— Elec, & Mfg. 
0. 


Junction and Outlet 
Austin Co.. M. B. 
Chicago Fuse Mfg. Co. 

Dn. & W. Fuse Co. 

G. & W. Elec. Spec. Co. 


Boxes, 


General Electric Co. 
National Metal Molding Co. 
Sprague Elec. Works 


by ~testsciaeae Elec. & Mfg. 
‘0 


Boxes, Meter and Service 
General Electric Co, 
Johns-Manville Co.., 
Metropolitan Elec. Prod. Co. 

Brackets and Pins, Metal 
Hubbard & Co. 
Philadelphia Elec. & Mfg. 


Co. 
Pittsburgh Transformer Co. 


Brushes, Dynamo 

Jeandron. W. J. 
Morganite Brush Co. 
United States Graphite Co. 
Buckets, Clam Shell 
Blaw-Knox Co. 

Orton & Steinbrenner Co. 
Buckets, Excavating, Motor- 

Driven 

Hayward Co. 

Link-Belt Company 


Buckets, Clam Shell 


Brown Hoisting Mchry. Co. 


| Buildings, Steel 
McClintic-Marshall Co. 
Milliken Bros. Mfg. 
Inc, 

Riter-Conley Mfg. Co. 


Bus Bar Supports 

Delta Star Electric Co. 
Eleec’] Development & Ma- 
chine Co. 

Lewis & Roth Corp. 


Co., 


Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. 
Co. 
Bushings 
Austin Co., M. B. 


National Fibre & Ins. Co. 
National Metal Molding Co. 


Cable Accessories 
— Underground Cable 
oO. 


Cable End Bells 
Electrical Development 
Mach, Co. 

G. & W. Elec. Spec. Co. 
Lewis & Roth Corp. 
Royal Electric Mfg. Co. 
Westinghouse Elec. & Mfg. 
Co. 


ve 


| Cable Racks 


Hubbard & Co. 
Metropolitan Elec. Prod. Co. 


Cabling Machinery 
— Ins. Machinery 
‘0. 
Corliss Carbon Co 
Gleason & Co., J. L. 
Jeandron, W. J. 
Pure Carbon Co. 
New England Butt Co 
United States Graphite Co 
Cambric, Varnish, Yellow & 
Black 
Irvington 
lator Co. 


Cambric, Tapes, Varnished, 
Yellow and Black 


Irvington Varnish & Insula- | 


tor Co. 
Carbon Brushes 
Morganite Brush 
Castings 
International Nickel Co. 
Castings, Braee 
Nelson Valve Co 
Castings, Die 


Keystone Die Casting Co. 
Stewart Mfg. Co. 


Chains, Silent Driving 
Morse Chain Co. 


Co. 


Chains, Silent Power Trans- | 


mission 
Link-Belt Company 
Morse Chain Co. 


| Circuit Breakers 


Automatic Reclosing Circuit 
Breaker Co. 
Condit Elec’l Mfg. Co. 
Cutter Co., The 

General Electric Co. 
Industrial Controller Co. 
Roller-Smith Co. 

Sangamo Elec. Co. 
Schweitzer & Conrad, Inc. 
Sundh Elec. Co. 

Ward Leonard Electric Co. 


Wes‘inghouse Elec. & Mfg.| Contact Puints 


Co 


Varnish & Insu- | 


Clamps, Cable Supporting 
7s & Bro., Ine., 
Ww. 4 


Contact Rail Material 
Electric Service Supplies Co. 
Controllers, Motor 
Cutler-Hammer Mfg. Co. 
—— Controller & Mfg. 


0. 
General Electric Co. 
Industrial Controller Co. 


American Radio and Re 
Co 


rp. 

Baldor Electric Co 
Burke Elec. Co. 
Century Electric Co. 
Colonial Fan & Motor Co 
Crocker-Wheeler Co. 
Diehl Mfg. Co. 
Emerson Elec. Mfg. Co. 
Fairbanks, Morse & Co. 
Howzll Elec. Motors Co. 
Imperial Electric Co. 
Kimble Electric Co. 


Clamps, Ground Connection 
Condit Elec’] Mfg. Co. 


| General Electric Co. 


Clamps, Guy 
Hubbard & Co. 


— & Bro., Ine., Monitor Controller Co. 


Sundh Elec. Co. 
Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. 


Cleats 
Blake Signal & Mfg. Co. 


Elec’! ee & Ma- Co. Master Elec. Co. 
chine oO. x Conveyin Machine: Mechanical Appliance Co 
Imperial Porcelain .Co. (Coal Ashes, ite.) Peerless Electric Co. 


National Metal Molding Co. 
Thomas & Sons Co., R. 
Clips, Cable 

Condit Elec’l] Mfg. Co. 
Hubbard & Co. 
Clips, Testing 

Mueller Elec. Co., R. S. 
Clusters 

Hubbell, Inc., Harvey 
Clutches, Friction 


Robbins & Myers Co 
Roth Bros. 

Sprague Elec. Works. 
Star Electric Motor Co 
Sturtevant Co., B. F. 
Wagner Elec. Mfg. Co. 
Wesche Electric Co., B. 
Western Electric Co. 
Westinghouse Elec. & Mfz. 

Cc 


0. 
Wooten Co., L. E 


Green Engineering Co. 
Link-Belt Company 

Orton & Steinbrenner Co. 
Cooking Appliances, Electric 
‘Estate Stove Co. 
| Cooling Ponds, Spray 

Spray Engrg. Co. 
Cord Adjusters 

American Vulcanized Fibre 


oO. 
Austin Co., M 


A 


Link-Belt Company | } . B. Economizers, Fuel 
Clutches, Magnetic National Fibre & ns. Co. Sturtevant Co., B. F. 
Cutler-Hammer Mfg.- Co. Cord, Are Lamp Electromagnets 


Samson Cordage Works. 

Cord, Flexible 

Belden Mfg. Co. 

Rome Wire Co. 

Cord, Telephone 
oeenr ele Tel, Mfg. 
‘oO. > 

Cord, Trolley 

Samson Cordage Works 


Coto-Coil Co. 
Elec. Controller & Mfg. Co 
Ohio Electric & Controller 


Co. 
Ward Leonard Electric Co 


Engines, Gas and Gasoline 
Allis-Chalmers Mfg. Co. 
Chicago Pneumatic Tool Co 
Fairbanks, Morse & Co. 
Worthington Pump & 


Coal and Ash Handling Ma- 
chinery 

Blaw-Knox Co. 

Green Engineering Co. 
Hayward Co. 

Link-Belt Company 
Pulverized Fuel Equip. 
Corp. 


Coal Storage Systems 
Link-Belt Company 





Cords, Flexible Machy. Corp. 
' Blectrie Service Supplies Co.| Lowell Ins. Wire Co. | engines, Oil 
Coil “| Cords, Portable Bush-Sulzer Bros.-Diese! 
ous Flexible Woven Cable Co. Eng. Co 


| Coto-Coil Co. 

Dudlo Mfg. Co. 
Coils, Armature Field 
D. & W. Fuse Co. 

Coils, Choke 
Delta-Star Elec. Co. 
General Electric Co. 
Hi-Voltage Equipment Co. | 


Chicago Pneumatic Tool Co 
Fairbanks, Morse & Co. 
McIntosh & Seymour Corp 
Midwest Engine Co. 
Worthington Pump & 
Machy. Corp. 
Engines, Steam 
Allis-Chalmers Mfg. Ce 


Couplings, Flexible 
Bartlett Hayward Co. 
Bond, Charles 
Dexter Co., I. H. 
Smith & Serrell 
Cogpiinss, Hose 
icago Pneumatic Tool Co. 


Lewis & Roth Corp. | Couplings, — (Shaft) Chicago Pneumatic Tool Co. 

Schweitzer & Conrad. Inc.|; Smith & Serrell Excavating Machinery 

Royal Electric Mfg. Co. | Crane Motors Motor-Driven 

Westinghouse Elec. & Mfg. Sprague Elec. Works Hayward Co 

Co. Westinghouse Elec. & Mfg. eae tal A ‘ 
Commutators | oe. Pale Ja — 


Biddle, James G. 
Roller-Smith Co. 


Evaporators, Water 
Griscom-Russe}l Co. 


Fan Motors 
Century Elec. Co. 
Colonial Fan & Motor Co 
Diehl Mfg. Co. 

Emerson Elec. Mfg. Co 
General Electric Co. 

National Screw & Tack Co. 
Peerless Electric Co. 
Robbins & Myers Co. 
Sprague Elec. Works 
Western Elec. Co. 
Westinghouse Elec. & Mfg 


| Cranea, Locomotive 

Brown Hoisting Mchry. Co. 
Link-Belt Company 

Orton & Steinbrenner Co. 


| Cranes, Overhead Traveling 
Brown Hoisting Mchry. Co. 


| Cranes, Traveling 
Maris Bros. 


| Cross Arms 

| Hubbard & Co. 

| McClintic-Marshall Co. 
Riter-Conley Mfg. Co. 
Thomas & Sons Co., R. 
Western Electric Co. 


Crushers, Coal & Coke 
Link-Belt Company 


Cutouts 

Chicago Fuse Mfg. Co. 
Condit Elec’] Mfg. Co. 

D. & W. Fuse Co. 

G. & W. Elec. Sp 2. Co. 
General Electric Co. 
pees & Bro., Inc., W. 


Cameron Electric Mfg. Co 


Compressor, Air Electric 
Chicago Pneumatic Tool Co | 


Condensers 

AllisChalmers Mfg. Co. 
Griscom-Russell Co. 
Manistee Iron Works 
Schutte & Koerting Co. 
Westinghouse Elec. & Mfg. 


Co. 
Wheeler Condenser & Eng’g 


Co. 
|; Worthington Pump & 
Machy. Corp. 
Condensers Rotary Jet 
Manistee Iron Works 
Conduit & Bends, Fibre 
American Conduit Co. 
Fibre Conduit Co. 
Johns-Manville Co., 
Conduit Fittings 
Austin Co.. M. B. 
| Chicago Fuse Mfg. Co. 
| Conduits, Interior 
| American Circular Loom Co. 
| National Metal Molding Co. 
| Sprague Elec. Works 
| Conduits, Underground 
| American Conduit Co. 
Fibre Conduit Co. 
Johns-Manville Co.., 


Connectors and Terminals 


0. 
Fans (Exhaust and Ventil- 
ating) 
Century Electric Co. 
Crocker-Wheeler Co. 
Diehl Mfg. Co. 
Emerson Elec. Mfg. Co 
General Electric Co. 
Kimble Electric Co. 
Mechanical Appliance Co 
Teena Screw & Tack 
‘0 


Robbins & Myers Co. 
Sprague Elec. Works 
Sturtevant Co., B. F. 
oo Elec. & Mfg 
oO. 


Metropolitan Elec. Prod. Co. 
Schweitzer & Conrad, Inc. 


Devices, Electric Lighting 
Anderson Elec. Equip. Co. 


Dials, Instrument Scales 
D. & G. Dial Enameling Co. 


Doors for Bins & Switch Fans, Turbine Driven 


Lewis & Roth Corp. Compartments | Terry S bi 
Sherman Mfg. Co., H. B.} Elec’ & OM: a 
chine Con >ment & M* | Poult Finders, Cable 


aren Elec. & Mfg. 
0. 


— & Bro., Inc.. W 


Draft, Mechanical 
Connectors, Solderless Sturtevant Co.., 
——— Elec. & Mfg: Drills, Rrick 


o. 
Control, Automatic Combus- Hubbard & Co 
tion | Drills, Electric 


B, F. 
Feed Water Heaters 
Griscom- Russell Co 
Schutte & Koerting 





Automatic Fuel Saving Co.| Independent Pneumatic Fibre 
Condensor Papers Tool Co. American Vulcanized Fibre 
Irvington Varnish & Insu-| Drills, Portable Electric Co 


Continental Fibre Co. 
Diamond State Fibre Co 
Fibre Conduit Co. 
National Fibre & Ins. Co. 
Schoonmaker Co., A. O. 
Wilmington Fibre Spec. Co 


lator Co. 


| Construction Engineering 
Sanderson & Porter 


Black & Decker Mfg. Co. 
Chicago Pneumatic Tool Co. 


Dynamos and Motors 
Advance Electric Co. 


Fansteel Products Co., Inc.' Allis-Chalmers Mfg. Co. 
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Imperial Direct Current Motor 


Motors— Generators 


HE accumulated experience of 
over 30 years of motor building 
is reflected in the make-up of 
Imperial Motors and Generators. 
Users of Imperial Motors are always 
impressed with their unusual Quality— 
and the humaneness of the Organization 
that builds them. 
Imperial Engineers will advise you on your 
motor problems. 
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Quality - Service 
Right Prices 
Courteous Treatment 
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We shall be glad to hear from Sales Organi- 
zations or Consumers who are interested in a 
source of supply that can be depended upon. 


Imperial Electric Company, Akron, Ohio 


New York Columbus Philadelphia 
Pittsburgh Chicago Cincinnati 
Boston 


Export Office: Whitehall Bldg., New York 
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Vield Coils & Pads 
United States Rubber Co. 
Filters, Oil 

Scaife. & Sons, W. B. 
Filters, Water 
Griscom-Russell Co. 
Fire Alarms 
Ostrander & Co., 


Fire Extinguishers 
Johns-Manville Co. 


W. R. 


Fire Extinguishers, Liquid 
f 


or 
Castle, Inc., Jas. M, 


Fixture Holder, Adjustable 
ees & Bro., Inc., 
W. N. 


Fixtures, Adjustable Lighting 
American Fixture Co. 


Fixtures, Electric and Gas 
American Fixture Co. 
National Screw & Tack Co. 


Flexible Tubing, Varnished 
Yellow and Black 
Irvington Varnish 
lator Co. 
friction Tape and Cloths 
Johns-Manville Co. 
United States Rubber Co. 


furnace Equip., Water 

Blaw-Knox Co. 

Furnaces, Elec. 

Ajax Metal Co. 

Electric Furnace Const. Co. 
Pittsburgh Electric Furn- 
ace Corp. 


Furnaces, Pulverized Coal 


& Insu- 


Pulverized Fuel Equip. 
Corp. 

Fuses 

Bussmann Mfg. Co. 
Chicago Fuse Mfg, Co 


Condit Elec’l Mfg. Co. 
Daum. A. F. 
Delta Star Electric Co. 


D. & W. Fuse Co. é 
Economy Fuse & Mfg. Co. 
Elec’| Development & Ma- 
chine Co. 

Electrical Engineers Equip 
Co. 

General Electric Co ; 
Hi-Voltage Equipment Co 
Johns-Manville Co., Ine. 
Lewis & Roth Corp. 
Metropolitan Elec. Prod. Co. 
Schweitzer & Conrad, Ine. 
Western Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 

Fuses, Refillabk 

Austin Co.. M., B. 
Bussmann Mig. Co 
Chicago Fuse Mfg. Co. 
Daum, A. F. 

D. & W. Fuse Co. 
Evonomy Fuse & Mfg. Co. 


Johns-Manville Co., Inc. 
Monarch Refillable Fuse Co. 
Gas Holders 
McClintic-Marshall Co. 
Riter-Conley Mfg. Co. 
tieurs 

Diamond State Fibre Co. 
General Electric Co. 


Gearing, Silent, Flexible 
Link-Belt Company 
Morse Chain Co. 


Generating Sets 
Universal Motor Co. 


Westinghouse Elec. & Mfg. 
Co. 
Generating Sets Engine and 
Turbine 
Sturtevant Co., B. F. 
Globes, Shades; etc. 


National Screw & Tack Co 


Grinders, Electric Valve 
Black & Decker Mfg. Co 

Ground Clamps 
Sherman Mfg. Co., H. B 

Grounds, ete. 

Paragon Electric Co 

fiuards. Inc. Lamp 
Hubbell Inc., Harvey 
Matthews & Bro., Ine., 
Ww. N. 

Hair Dryers 

Shelton Elec. Co. 

Hangers, Cable 

Condit Elect. Mfg. Co. 


Hubbard & Co. 


Hangers Catenary 
International Nickel Co. 


Heaters, Air Electric 


Cutler-Hammer Mfg. Co 


Heaters, Industrial, Electric 
Cutler-Hammer Mfg. Co. 


Aetna Electric App. Co. 
Cutler-Hammer Mfg. Co 
Hotwat Distributing Co. 
Heating and Ventilating Sys- 

tems 
Sturtevant Co., B. F 
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Heating Devices, Electric 

General Electric Co. 

Western Elec Co. 

Yon Elec. 
0. 


High Tention Ins. Compound 
innerallac Elec. Co. 


Hoists, Electric and Steam 
Allis-Chalmers Mfg. Co. 
Link-Belt Company 
Sprague Electric Works 


Hoists, Pneumatic — 
Chicago Pneumatic Tool Co. 


Hose, Air ; 
Chicago Pneumatic Tool Co. 


Indicators, Sight Flow 
Richardson-Phenix Co. 


Indicators, Speed 
Biddle, Jaes G. 
Roller-Smith Co. 


Industrial Engines 

Knoeppel & Co., C. E. 
Post Type. 

Delta Star Electric Co. 
Injectors 
Schutte & Koerting 


Instrument Transformers 
General Electric Co. 
Roller-Smith Co. 
Westinghouse Elec. & Mfg. 


oO. 
Weston Electrical Inst. Co. 
Instruments, Electrical 


Graphic. 
Biddle, Jaes G. 
General Electric Co. 
Sangamo Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 
Weston Electrical Instru 
ment Co. 
Indicating. 
General Electric Co. 
Rawson Elec’! Instrument 
Co. 


Roller-Smith Co. 


Wagner Elec. Mfg. Co. 

Westinghouse Elec. & Mfg. 
Co. 

Weston Elec. Instr. Co. 
Integrating. 

Biddle, Jaes G. 

Duncan Electric Mfg. Co. 

General Electric Co. 


Roller-Smith Co. 
Rawson Elec’! Instrument 


Co. ; 
Sangamo Electric Co. 
Westinghouse Elec. & Mfg 


Co. 
Repairing and Testing. 


& Mfg..| 


| 


| 


Illinois Testing Laboratories | 


Leeds & Northrup Co, 


Scientific and Testing. 
Biddle, James G 
National Fibre & Ins. Co. 
General Electric Co 
Metropolitan Elec. Prod. Co. 
Roller-Smith Co 
ee Elec. & Mfg. 
0. 
Weston Electrical Instru- 
ment Co 
Boiler Room 


Automatic Fuel Saving Co. 


Insulating Cement 
Condensite Co. of America 
United States Rubber Co. 


Insulating Machinery 
American Ins. Machinery 
Co. . 


New England Butt 


Insulating Material 
China and Porcelain. 
Hopewell Ins. & Mfg. Co. 
Imperial Porcelain Works 
Jeffery-Dewitt Co. 
Lapp Insulator Co., Inc. 
Locke Insulator Mfg. Co. 
Pittsburgh High Voltage 
Insulator Co. 
Thomas & Sons Co, R. 
Compounds, Paints and 
Varnishes. 
Condensite Co. of America 
Formica Insulation Co, 
General Bakelite Co. 
Habirshaw Elec. Cable Co. 
Irvington Varnish & Insu- 
lator Co. 
Mica Insulator Co. 
Mitchell Rand Mfg. Co. 
Packard Electric Co. 
Redmanol Chem. Prod. Co. 
Standard Paint Co. 
United States Rubber Co. 
a Elec. & Mfg. 


o. 

Comp. Cloth and Paper. 
Irvington Varnish & Insu- 
lator Co. 

Mica Insulator Co. 
United States Rubber Co. 
Westinghouse Elec. & Mfg. 


Oo. 
Fibre 
Ama Vulcanized Fibre 
oO. 
Continental Fibre Co. 
Diamond State Fibre Co. 


Co 


| 
si 


Lava. 
American Lava Co. 
Steward Mfg. Co.. D. M 
Mica, 
Mica Insulator Co. 
Paper 
Irvington Varnish & Insu- 
lator Co. 
Silk 
Irvington Varnish & Insu- 
lator Co. 


Tape. 

Freydberg Bros 
Mica Insulator Co. 
Mitchell-Rand Mfg. Co. 
New York Ins. Wire Co. 
Okonite Co. 

Packard Electric Co. 
United States Rubber Co. 
Westinghouse Elec. & Mfg. 

Co. 
Insulating Paper 

Diamond State Fibre Co 
Johns-Manvile Co. 
National Tibre & ns. Co. 


Insulator Pins 
Hubbard & Cc. 
Thomas & Sons Co., 


Insulators 
China, Porcelain and 
Composition 


R. 


Imperial Porcelain Works 
Jeffrey-Dewitt Co. 
Lapp Insulator Co., Ing 


Lewis & Roth Corp. 

Locke Insulator Mfg 

Mica Insulator Co. 

Pittsburgh High Voltage 
Insulator Co. 

Thomas & Sons Co., R. 


Westinghouse Elec. & Mfg. 
Co. 

Glass. 
Lapp Insulator Co.. Ine 


Locke Insulator Mfg. Co 

Insulators, Post Type 
Elec’! 
chine Co. 

Irons, Electric 
Cutler-Hammer Mfg. Co 


Lamp, Guards 
Hubbell Inec.. Harvey 
Matthews & Bro., Inc., W.N. 

Lamp Replacers 
Matthews & Bro.., 
W. N. 

Lamps, Are 
General Electric 


Ine 


Co. 


Co. | 


Development & Ma- | 


| 
| 
j 


Machines, Wood Boring 
Chicago Pneumatic Tool Co. 
American Electrical Works 
American Steel & Wire “» 
Ansonia Elec. Co. 

Belden Mfg. Co. 

Dudlo Mfg. Co. 

Hazard Mfg. Co. 


Mass. Electric Mfg. Co. 
Roebling’s Sons Co., J. A. 
Rome Wire Co. 

Western Electrec Co. 
Magnets 

Coto-Coil Co. 

Dudlo Mfg. Co. 
Cutler-Hammer Mfg. Co 


Magnets, Lifting 
Cutler-Hammer Mfg. Co. 
Elec, Controller & Mfg. Co. 
Ohio Elec. & Controller Co. 

Magnets, Permanent 
— -Carlson Tel. 

‘oO 


Manganin 
Baker & Co.. Inc. 


Marble for Switchboard 
Davis Slate & Mfg. Co. 
Mechanical Stokers 
American Engr’g. Co. 
Combustion Eng’g Co. 
Riley Stoker Co., Ltd., San- 

ford 

Underfeed Stoker Co. 
— Elec. & Mtg. 

‘oO. 


Metal Work, Drawn and 
Stamped 
Risdon Tool 


Mfg. 


& Mach. Co. 


| Meter Testers 


National Screw & Tack Co. | 


Westinghouse Elec. 


oO. 


Lamps, Flaming Are 

General Electric Co. 

oo Elec. & Mfg. 
oO. 


Lamps, Incandescent 
Chicago Electric Lamp Co 
Consolidated Elec. Lamp 
Co 

General Electric Co. 
Western Electric Co. 


Lamps, Miniature, Ine. 
General Electric Co. 


Lighting Fixtures, Industrial 
Delta Star Electric Co. 


& Mfg 


Electric Service Supplies Co. | 
Electrical Engineers Equip. | 


Co. 

General Elec. Co. 
Hubbard & Co. 

Lewis & Roth Corp. 
Pacific Electric Mfg. Co. 
Schweitzer & Conrad. 
oe Elec. & Mfg. 


see: Material 
Ape Mfg. Co., 


Axchbold- Brady Co. 
Electric Service Supplies Co 
G. & W. Elec. Spec. Co. 
General Electric Co 
Hubbard & Co. 
Johns-Manville Co. 
Western Elec. Co. 
nee Elec. & Mfg 
0. 


A. & 


Linemen’s Shields 
Matthews & Bro., 
W.Nn. 


Lugs 
Lewis & Roth Corp. 
Sherman Mfg. Co.. H. 


Machines, Wire Tapping 
Bush Electric Co. 


Magnesia Heat Insulation 
Magnesia Asso. of Amer. 
Magnetic Wire 

American Elec’! Works 
American Steel & Wire Co. 
Ansonia Elec’l Co. 
Belden Mfg. Co. 

D. & W. Fuse Co 
Dudlo Mfg. Co. 
Hazard Mfg. Co. 
Mass. Electric Mfg. Co. 
Roeblings Sons Co., J. A. 
Rome Wire Co. 

Western Electric Co. 


Machines, Armature Notching 
Ferracute Machine Co. 


Inc., 


B. 


Ine.- 





eceepansintmiaamiiiingenrss 


States Company 
Westinghouse Elec. 
Co. 


Meters, Flow 
General Elec. Co 
Republic Flow Meters 
Spray Engineering Co 
Meters, Gas and Air 
Cutler-Hammer Mfg. Co 


Meters, Hot Water 
Worthington Pump & 
Machy. Corp. 


Mica 

Mica Insulator Co. 
Phonograph Appliance Co. 
Schoonmaker Co., A. O 


Mining Machinery 
Allis-Chalmers Mfg. Co 
Worthington Pump & 

Machy. Corp. 


Molded Insulation 
Condensite Co. of America 
Cutler-Hammer Mfg. Co. 
Formica Insulation Co. 
General Bakelite Co. 


& Mig. 


Hopewell Ins. & Mfg. Co. 
Internationa! Insulating 
Corp. 


Johns-Manville Co., Ine. 
Nerthern Industrial Chemi- 
cal Co 

Redmanol Chem. Prod. Co. 


Molded Parts 

Belden Mfg. Co. 

Condensite Co. of America 
Monel Metal 

International Nickel Co. 
Molding, Metal 

National Metal Molding Co. 
Nameplates 
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Plate Work. 
Blaw-Knox Co 

Platinum. 
Baker & Co 

Plugs 

Condit Elect. Mfg. Co. 

Cutler-Hammer Mfg. Co. 
Delta Star Electric Co. 
General Electric Co. 
Hubbell Inc., Harve 
— Metal Molding 

oO. 


Pole Erectors 
Matthews & Bro 
w.Nn 


Inc. 


Ine. 


Pole Line Hardware. 
Hubbard & Co. 
Western Elec. Co 


Poles, Brackets, Pins, 
Western Elec. Co. 


Poles, Reinforcing. 
Hubbard & Co 


Poles, Steel, 
Archbold-Brady Co 
Bates Exp. Steel 

Co. 
Blaw-Knox Co. 
Milliken Bros. Mfg. 


Potentiometers, 
Biddle, James G. 
General Electric 


Ete. 


Trus- 


Co 


Co. 


| Potheads. 


Eleec’l] Development & 

- chine Co. 

G. & W. Elec. Spec. Co 
Okonite Co., The. 
Lewis & Roth Corp 
Northeastern Co., The 

Pots, Electric Melting 
Cutler-Hammer Mfg. Co 


Presses, Cutting 

Ferracute Machine Co 
Projectors, Floodlighting. 
Elec. Service Supplies Co 
Protective Devices. 

Condit Elec’] Mfg..Co. 
General Electric Co. 

Lewis & Roth Corp. 
Metropolitan Elec. Prod. Co 
Schweitzer & Conrad, Inc. 
— Elec. & Mfg 

‘oO. 


Pulleys, Paper 
Rockwood Mfg Co. 


Ma 


| Pulverized Fuel Equipment 


Pulverized 
Corp. 


Pumps, Air, 
Wheeler Condenser 
Eng’s Co. 
Worthington Pump 
Mchy. Corp 


Fuel Equip 


«& 


& 


| Pumps, Centrifugal. 


D. & G. Dial Enameling | Co. 


Nickel Alloys 
" International 


Nozzles, Spray 
Schutte & Koerting 
Spray Engrg. Co. 


Oil Burning Equipment 
Schutte & Koerting 


Oiling Systems, Steam Tur- 
bine 
Richardson-Phenix Co 
Packing 
Johns-Manville Co., 
Panel Boards 
General Electric Co. 
National Screw & Tack Co. 
Trumbull Vanderpoel Elec- 
tric Mfg. Co 
Westinghouse Elec. & Mfg. 


Nickel Co 


Ine. 


Co 
Panels, Switchboard 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
See Elec. & Mfg. 
o. 
Photometric Apparatus. 
Elec’] Testing lLabora- 
tories. 
Pipe Fittings 
Crane Co. 


Pipe a Fittings, 
- & Roth Corp. 
Schweitzer & Conrad, Inc. 


Pipe (Riveted Steel) 
McClintic-Marshall Co. 
Riter-Conley Mfg. Co. 


Allis-Chalmers Mfg. Co 
Fairbanks, Morse & Co. 
Goulds Manufacturing Co. 

Manistee Iron Works 
ange Engine Co. 
Pelton Water Wheel Co. 

Terry Steam Turbine Co 

Wheeler Condenser & Eng 


‘0. 
Worthington Pump 
Mach’'y Corp. 


Pumps, Deep Well 
Worthington Pump 
Mach'y Corp 


& 


& 


Pumps, House Service 
Goulds Manufacturing Co 
Worthington Pump & 

Mach'y Corp 


Pumps, Hydraulic 
Worthington Pump & 
Mach'y Corp. 


Pumps, Motor Driven. 
Fairbanks, Morse & Co. 
Goulds Manufacturing Co. 


Worthington Pump & 
Mach'y Corp 
Pumps, Oil 
Foster Pump Works, Inc. 


Goulds Manufacturing Co. 
Worthington Pump & 
Mach'y Corp. 


Pumps, Power 


Worthington Pump «& 
Mach'y Corp. 
Pumps, Steam Driven. 
Allis-Chalmers Mfg. Co. 


Fairbanks, Morse & Co. 
Midwest Engine Co. 
Terry Steam Turbine Co 
Worthington Pump & 
Mach'y Corp. 


Pumps, Turbine Driven. 
Terry Steam Turbine Co. 
Pumps, Vacuum 
Chicago Pneumatic Tool Co. 
Manistee Iron Works 
Worthington Pump & 
Mach'y Corp. 


Pumps, Waterworks 
Allis-Chalmers Mfg. Co. 

Fairbanks, Morse & Co. 

Goulds Manufacturing Co. 
Terry Steam Turbine Co. 



















ELECTRICAL WORLv VoL. 76, No. 26 





MOTORS 


“*Niagara’s Rival for Dependable Power”’ 














Form “Q” Squirrel Cage Induction Motor, 2 to 300 
hp. Adapted for constant-speed, individual or 
group drive. 


Four Reasons Why You Should Choose 
C-W 40 Degree Motors 


(1) C-W 40 Degree Motor carries the C-W reputation for dependa- 
bility. 


(2) The capacity of these motors for output is approximately 25°; 
greater than “50 Degree”’ or ‘Continuous Rated’’ Motors. 


(3) Their rigid construction insures freedom from shutdown. 


(4) C-W 40 Degree Motors protect your business with ‘‘Production 
Insurance.”’ 


CrockerR- WHEELER CoMPANY 


NewYork Chicago Pittsburgh Philadelphia 
Boston Cleveland AM PERE.New JERSEY Newark Baltimore 
Syracuse Birmingham New Haven San Francisco 


Foreign Sales Distributors 


INTERNATIONAL WESTERN ELECTRIC COMPANY, INC. 
195 Broadway, New York, U.S.A. 


DECEMBER 25, 1920 


Radio Apparatus 
— Elec, & Mfg. 
oO. 
Rail Bonds. 
American Steel & Wire Co. 
Condit Elec’] Mfg. Co. 
Copper. Clad Steel Co. 
Ranges, Elec. 
Estate Stove Co. 
Weenenouse Elec. & Mfg. 
0. 


Rectifiers 
General Electric Co. 
Wegeeenouse Elec. & Mfg. 
0. 


Reflectors 
National Screw & Tack Co. 


Regulators, Serles Lighting 
Packard Electric Co. 


Repairing 
(See Searchlight Section) 


Cleveland Armature Works Sprochate, 


Resistance Units. 
Cutler-Hammer Mfg. Co. 
a Controller & Mfg. 


0. 

Electric Products Co. 

General Electric Co. 

Industrial Controller Co. 

Ward Leonard Electric Co. 

a Elec. & Mfg. 
0. 


Rheostats. 

Biddle, Jas. G. 

Campbell Electric Co. 

Cutler-Hammer Mfg. Co. 

— Controller & Mfg. 
‘o 

General Electric Co. 

Industrial Controller Co. 

Monitor Controller Co. 

Sundh Electric Co. 

Ward Leonard Electric Co. 

ee Elec. & Mfg. 
oO. 


Rosettes. 
National 
Co. 


Screens, Intake Water 
Traveling 
Link-Belt SSompany 
Searchlights. 
General Electric Co. 


Second-Hand Apparatus. 

(See Searchlight Section) 
Archer & Baldwin, Inc. 
Brown-Hunkele Corp. 
Carrell & Co., W..A. 
Chicago Elec. Constr. > 
gee, = Engine Co., 


Metal Molding 


Consolidated Gas, Elec. 
Lt. & Power Co. 

Davis, J. F. 

Davis Machine & Motor 
Co., Inc. 

Duquesne Elec. & Mfg. 


Co. 
Elec. Motor & Repair Co. 
Goodrich Co., B. F. 

ae Elec. Lt. & Pr. 


Gregory Elec. Co. 
Guaranteed Motor Co. 
Harris Bros. Co. 
Klein & Co., Nathan. 
MacGovern & Co. 
MeMillan, A. 
Miller Owen Elec. Co. 
Myerson, Joseph. 
Power Equip. Co. 
Power Machinery Ex- 
change. 
Randle Machinery Co. 
aaete Electric Motor 
oO. 
Sachsenmaier Co., Geo. 
Scheinert & Co., R, 
Schwartz & Land. 
Standard Elec. & Elev. 
Stewart & Co., Paul 
Thompson, Henry P. 
Tiffany Hall & Co. 
Toomey, Inc., Frank. 
Werby & Co., A. 
Wilson Machy. Co., H. R. 
Separators, Magnetic. 
Cutler- Hammer Mfg. 


Separators, Oil 

Griscom-Russell Co. 
Shade Holders. 
Hubbell Inc., 


Co. 


Co, 


Harvey 


National Screw & Tack Co. 


Shades, Tin 
Ostrander & Co., 
Sheet Metal. 
ange. Sheet & Tin Plate 
‘oO. 
Sheets, Electrical. 
—_- Sheet & 
0. 


Silent Chain Drives 
Link-Belt Company 
Slate 
Davis Slate & Mfg. Co. 
Sockets & Receptacles 


Cutler-Hammer Co. 
General Electric Co. 


W. R. 


Tin Plate 


ELECTRICAL WORLD 


Hubbell Inc., Harvey 
ae Metal Molding 


Ostrander & Co., W. R. 


Soldering Flux 
Blake Signal & Mfg. Co. 


Soldering Irons 
Cutler-Hammer Mfg. Co. 


Solenoids. 
Electric Controller & Mfg. 


Co. 
General Electric Co. 
Industrial Controller Co. 
Ware Leonard Electric Co. 


opnee Compound 
nited States Rubber Co. 
Spools, Fibre 
Wonder Spool Co. 
Springs. 
Sais Steel & Wire 
0. 


Silent Chain. 
ink-Belt Company 
Morse Chain Co. 


Siege Lighting Apparatus 
Condit Elec’] Mfg. Co. 
Staples. 
American Steel & Wire Co. 
Blake, Signal & Mfg. Co. 


Starters, Motor. 

Condit Elec’l Mfg. Co. 
Cutler-Hammer Mfg. Co. 
~~ Controller & Mf¢ 

0. 
General Electric Co, 
Industrial Controller Co. 
Sundh Electric Co. 
Ward Leonard Electric Co. 
—— Elec. & Mfg. 
o. 


Steam Specialties. 
Power Specialty Co. 


Steel, Cold Rolled Strip 
Hogan Co., John R. 


Stokers. 
American Engr’g. Co. 
Babeock & Wilcox Co, 
Combustion Eng’g Co. 
Green Engineering Co. 
Riley Stoker Co. Ltéd., 
Sanford 
Underfeed Stoker Co. 
= Elec, & Mfg. 
0. 


Stokers, Pulverized Coal. 
Pulverized Fuel Equip. Co. 


Storage Battery Casings 
International Nickel Co. 


Stoves, Electric. (See Rang- 
es, Ete.) 


Structural Steel. 
Babeock & Wilcox Co. 
Blaw-Knox Co. 
Milliken Bros. Mfg. Co. 
Outdoor. 


Sub-Stations, 
Delta Star Electric Co. 
Elec. Engineers Equip. Co. 
General Electric Co. 
Lewis & Roth Corp 
Schweitzer & Conrad, 
Westinghouse Elec. & 

Co. 


Superheaters, Steam. 
Babcock & Wilcox Co. 
Power Specialty Co. 
—e Superheater 

0. 


Supplies (Electric Railway). 
General Electric Co. 
Johns-Manville Co., Inc. 
Western Electric Co. 
Wegnaneuse Elec. & Mfg. 

0. 


Ine. 
Mig 


Supplies, Electrical. 
General Electric Co. 
Western Electric Co. 
beter ~npepaanane Elec. & Mfg. 

oO. 


Switchboard Mat’l 
(Ebony Asbestos Wood) 
Johns-Manville Co. 


Switchboard Mats 
United States Rubber Co. 


Switchboard, Slate 
Davis Slate & Mfg. Co. 


Switchboard Supplies. 

Condit Elec’l Mfg. Co. 
General Electric Co. 
Lewis & Roth Corp. 
Roller-Smith Co. 
—- Elec. & Mfg. 


| Switchboards. 

Adam Electric Co.. Frank 
Ajllis-Chalmers Mfg. Co. 
——— Mfg. Co., A. & 


Condit Elec’] Mfg. Co. 
General Electric Co. 
Roller-Smith Co. 
Tyumbull Elec. Mfg. Co. 
Wagner Elec. Mfg. Co. 
Western Elec. Co. 
Weeenems Elec. & Miz. 


Switches, Air Brake. 
Hi-Voltage Equipment Co 
Schweitzer & Conrad, Inc. 


Switches, Automatic Time. 
a Mfg. Co., A. & 


General Electric Co. 
Matthews & Bro., 
W.N 


Westinghouse Elec. & Mfg. 
o. 


Inc., 


Switches, Disconnecting. 
—" Mfg. Co., A. & 


Delta Star Electric Co. 
Elec’]1 Development & Ma- 
chine Co. 

Elec’] Engineers Equip. Co. 
General Electric Co. 
Lewis & Roth Corp. 
Matthews & Bro., Inc., 

Ww. N. 


Schweitzer & Conrad, Inc. 

‘Trumbull Elec. Mfg. Co. 

— Elec. & Mfg. 
o. 


Switches Enclosed. 
General Electric Co. 
Vee Elec. & Mfg. 
‘oO. 


Switches, Float. 
Cutler-Hammer Mfg. Co. 
General Elec. Co. 

Sundh Elec. Co. 
—- Elec. & Mfg. 
‘0. 

Switches, Fuse. 

General Electric Co. 


Hi-Voltage Equipment Co. 
Matthews & Bro., Inc., 


Metropolitan Elec. Prod. 
0. 
Schweitzer & Conrad, Inc. 


Switches, Knife. 
—- Mfg. Co., 


Condit Elec’] Mfg. Co. 
Cutter Co., The 
=" Controller & Mfg. 


A. & 


General Electric Co. 
Trumbull Elec. Mfg. Co. 
Trumbull Vanderpoel Elec- 
tric Mfg. Co. 
ae Elec. & Mfg. 
Oo. 


Switches, Oil 
Condit Elec’!] Mfg. Co. 
General Electric Co. 
hea ~ anpnaomnes Elec. & Mfg. 
o. 


Switches, Pole Top. 

Condit Elec’] Mfg. Co, " 
Delta-Star Elec. Co. 
Electrical Engineers 

Equipment Co, 

General Electric Co. 
Hi-Voltage Equipment Co. 
Lewis & Roth Corp. 
Schweitzer & Conrad. Inc. 


Switches, Remote Control. 
Anderson Mfg. Co., A. & 
M 


J. M. 
Cutler-Hammer Mfg. Co. 
Generai Electric Co. 
Industrial Controller Co. 
Railway & Industrial Eng. 


Co. 
Sundh Elec. Co. 
Seepenee Elec. & Mfg. 
o. 


Switches, Safety 
General Electmec Co. 
Trumbull Elec. Mfg. Co. 
Trumbull Vanderpoel Elec- 
tric Mfg. Co. 
— Elec. & Mfg. 
0. 


Switches, Series. 
G. & W. Elec. Spec. 
General Electric Co. 


Switches, Snap and Push 
Button. 
Cutler-Hammer Mfg. 
General Electric Co. 
Western Electric Co. 


Switches, Time 
— Mfg. Co., 


General Electric Co. 
Matthews & Bro., Inc., 
W.Nn 


Paragon Electric Co. 


Synchroscopes 

Bristol Co., The 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. 


Co. 
Co. 


A. & 


Co. 
Weston Electrical Instru- 
mént Co 


Tachometers. 
Biddle, James G. 
Johns-Manville Co., Inc. 
Roller-Smith Co. 


Tanks 
McClintic-Marshall Co, 
Riter-Conley Mfg. Co 


Taps and Dies. 
Carpenter T. & D. Co., 
J. M. 
Telephone Service 
Doble Engineering Co. 


Testing Apparatus. 
American Transformer Co. 
Biddle, James G. 
Roller-Smith Co. 

States Co. 
Westinghouse Elec. & Mfg. 


Theatre . Dimmers. 
Cutler-Hammer Mfg. Co. 
General Electric €o. 
lndustrial Controller oO. 

ard Leonard Electric 


Thermometers. 
Taylor Instrument Com- 
panies. 
Tie Bands 
Copper Clad Steel Co. 
‘Jools, Conduit 
Austin Co., M 
Tools, Construction 
Columbus Handle & Tool 


0. 
Oshkosh Mfg. Co. 


Tools, Linemen’s. 
Bush Electric Co, 


Western Elec. Co. 


Tools, Pneumatic 
Chicago Pneumatic Tool Co. 


Tools, Portable Electric 
Black & Decker Mfg. Co. 

Chicago Pneumatic Co. 

Independent Pneumatic 


Tool Co 


Tools, Underground Conduit 
— & Industrial Eng. 
0. 


Towers, Radio. 
Blaw-Knox Co. 
Milliken Bros. 

Inc. 


Towers, Transmission, 
Archbold-Brady Co. 
Steel Truss 


Mfg. Co., 


Bates Evp. 
Co. 


Blaw-Knox Co. ~ 

Coombs & Co., R. D. 
McClintic-Marshall Co. 
Mfg. Co., 


ne. 
Riter-Conley Mfg. Co. 


Transformers. 
Acme Apparatus Co. 
Allis-Chalmers Mfg. Co. 
American Transformer Co. 
General Electric Co. 
Kuhlman Electric Co. 
Moloney Electric Co. 

Packard Electric Co. 
Pittsburgh Transformer 


Co. 
Wagner Elec. Mfg. Co. 
a Elec. & Mfg. 
0. 


Telephones. 

Doble Engineering Co. 
seas Saree Tel. Mfg. 
‘oO. 

Western Elec. Co. 

Milliken Bros. 


Transformers, Bell Ringing 
—- Ele’! Products 


0. 

Packard Electric Co. 

ene Elec. & Mfg. 
‘o. 


Transmission, Silent Chain 
Link-Belt Company 
Morse Chain Co. 


Trucks, Gasoline 
White Co., The 


Turbines, Hydraulic. 
Allis-Chalmers Mfg. Co. 
Leffel & Co., James 
Pelton Water Wheel Co. 
Smith S. Morgan Co. 
Trump Mfg. Co. 


Turbines, Steam. 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Kerr Turbine. Co. 
Midwest Engine Co. 

Morris Dept. I. P. 
Sturtevant Uo., B. F. 
Terry Steam Turbine Co. 
—— Elec. & Mfg. 

‘0. 


Turbo-Generators. 
Allis-Chalmers Mfg. Co. 
Terry Steam Turbine Co 


ee Elec. & Mfs. 
0. 


Vacuum Cleaners, Electric. 
Hoover Suction Sweeper 


Co. 
Western Elec. Co. 


Schutte & Koerting 
Valves, Hydraulic 

Rensselaer Valve Co. 
Valves Trim. 

International Nickel Co. 
Valves, Superheated Steam. 

International Nickel Co. 
Varnishes. 

Garfield Mig. 
Vibrators. 

Shelton Elec. Co. 


Washing Machines, Electric 
Universal Utilities Corp. 
Western . Co. 


Co. 
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Watches, Stop 
Diddisheim Co., Inc., Hipp, 


Water Heaters, Electric 
Aetna Electric App. Co. 
Cutler-Hammer Mfg. Co. . 
Hotwat Distributing Co. ! 
— Hundreed Washer 

‘oO. 


Waterproofing Materials. 
Johns-Manville Co. 
Mitchell-Rand Mfg. Co. 


Water Purifying oo 
Griscom Russell 
Permutit Co. 


Water Softening Apparatus: 
Permutit Co 
Scaife & Sons, W. B. 


Water Wheel Governors. 
Pelton Water Wheel Co. 
Woodward Governor Co. 


Water Wheels, Impulse Tuar- 
bines. 
Allis-Chalmers Mfg. Co 
Pelton Water Wheel Co. 


Water Wheel Governors. 
Lombard Governor Co. 
Woodward Governor Cc 


Wattmeters, Watt-Hour 
Meters. 
(See Instruments, Elec- 
trical.) 


Weatherproof Wire. 
Roebling’s Sons Co., J. A. 
Standard Underground 

Cable \ 

Weighing Machines 
Reliance Weighing Ma- 

chine Co. 


Welders, Electric Arc. 
General Electric Co. 
— Elec. & Mfg. 
0. 


Welding Machines, Electric 
General Electric Co. 
Winding Machinery. 
Coto-Coil Co. 
New England Butt Co. 
Wire, Asbestos Covered 
D. ta Fuse Co. 
Wire, r Clad. 
hy lad Steel Co. 
Page Steel & Wire Co 
Standard Underground 
Cable Co. 


Wire, Insulated 
Philadelphia Ins. Wire Co. 


Wire, Resistance. 
Driver-Harris Co. 
Electrical Alloy Co. 
International Nickel Co. 


w _ Rubber Covered. 
. Wire Co., Inc. 
Goodrich Rubber Co., B. F. 
Hazard Mfg. Co, 
= Sons Co., John 


Rome Wire Oo. 


Wires and Cables, Auto. 
Aluminum Co. of Amer. 
Packard Electric Co. 
Rome Wire Co, 


Wires and Cables. 
A. A. Wire Co. 
Aluminum Co. of Amer. 
Amer. Electrical Works. 
Amer. Steel & Wire Co. 
Anaconda Copper Mining 


oO. 
Ansonia Electrical Co. 
— Ins. Wire & Cable 


0. 
Belden Mfg. Co. 
Chicago —_——— Wire & 
Mfg. Co. 
pe Clad Steel Co. 
& W. Fuse Co. 
Ppudia Mfg. Co. 
Driver-Harris Co, 
Flexible Woven Cable Co. 
General Electric Co. 
Goodrich Rubber Co., B. F. 
Habirshaw Elec. Cable Co. 
Hazard Mfg. Co. 
Hofmann, Alfred 
Indiana Rub. & Ins. Wire 


Co. 

Kerite Ins. Wire & Cable 
oO. 

Massachusetts Electric 
Mfg. Co. 

Boy York Insulated Wire 


0. 
Okonite Company, The 
Packard Electric Co. 
a Sons Co., John 


Rome Wire Co. 
Safety Ins. Wire & Cable 


oO. 
Standard Underground 
Cable Co. 
a mY -Carison Tel. 
Western Elec. Co. 
Wireless Apparatus 
Westinghouse Elec. 
Co. 
Wood Preservatives. 
Northeastern Co. 


& Mfg. 


‘ 
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The Durant Building at Detroit is the 
home office of the General Motors Corpo- 
ration. It is said to be the largest office 
building in the world occupied by ene 
concern. The most modern equipment 
has been installed in this structure. The 
centrifugal pumps in this building as well 
as their driving motors are Allis-Chalmers. 
These pumps and motors were selected 
on account of their superior construction 
and proven reliability. You can do no 
better than to follow the recommen- 
dations of the architects and engineers of 





Fire Protection for the Durant 


Building is afforded by Allis- the General Motors Corporation and 
Chalmers Motor Driven Under- specify Allis-Chalmers equipment when 
writers Fire Pump. purchasing centrifugal pumps and motors. 


Allis-Chalmers Electric Motors are used 
extensively in this building. 





MILWAUKEE, WIS. U. S. a. 
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Reduce Fuel Costs 


Handle your coal and ashes mechanically. 


The Link-Belt electric hoist makes an ideal machine 
for this purpose, in most power plants of small ca- 
pacity. Our Catalog No. 421 gives the facts on this 
method; while Catalog No. 220 covers the “Peck 
Carrier” for larger power houses. 


Let our engineers help you in the solution of your 
coal and ashes handling problems. 


LINK-BELT COMPANY 


PHILADELPHIA CHICAGO INDIANAPOLIS 


ee Fee lU”:CG Se ee ae 820 First Ave. S. 
CG «5:8 65 '6.6's is:65-5.005.6 hice 49 Federal St. Portland, Ore First and Stark Sts. 
Pittsburgh, 1501 Park Bldg. San Francisco ...168 Market St. 
$ Central Nat’] Bank Bldg. Los p "N. Los Angeles St. 

i ...eeee.+547 Ellicott Square Toronto, Can nae Link-Belt Co., Ltd. 
Wilkes-Barre.............2nd Nat’l Bank Bldg. Montreal, Can......Canadian Link-Belt Co., Ltd. 
ae. W. V: .Robson-Prichard Bldg. Denver. ...Lindrooth, Shubart & Co., Boston Bldg. 
Cleveland. is ae ee 429 Kirby Bldg. Louisville, Ky Frederick Wehle, Starks Bldg. 
Detroit. esses e420 Woodward Ave, New Orleans...G. 0. Hinz, Carondelet Bank Bldg. 
Kansas City, Mo.. 306 Elmburst Bidg. Birmingham, Ala., S. L. Morrow, 720 Brown-Marx 

Bldg. 


TRIC HOISTS 
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Robbins & Myers Motors, 
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15 Years of Continuous Service and Not 
One Minute of Lost Time 


The R & M motor, shown above, was 
installed by the Addressograph Company 
in 1905. “Khe same werkman has oper- 
ated the machine it drives continuously 
during this 15 year period, and he has 
never lost a minute because of the motor. 
It has delivered power for him day after 
day unfailingly without requiring repairs 
or attention other than the usual oiling 
and renewal of the brushes 


This first motor installed by Addresso- 
graph is one of several hundred R & M 
motors which have since been installed 
in their factory. And because of their 
demonstrated reliability in the Addresso- 
graph factory, thousands of R & M mo- 
tors have been used by Addressograph on 
the Addressographs and Graphotypes 


they manufacture. As Mr. J. P. Jackson, 
Superintendent of the Addressograph 
Company, said: 


“The type of work done by the 
Addressograph is very exacting. We 
wanted a motor which would insure the 
good reputation of our product—a motor 
which would run and keep running.” 


Manufacturers everywhere who use 
motors in their factories or on their prod- 
ucts have found R & M motor reliability 
a valuable asset. And because of the 
preference these motors have won among 
users, distributors of motors and motor- 
equipped devices have found them their 
best insurance of a healthy, growing 
motor and appliance business: 


THE ROBBINS & MYERS COMPANY 


SPRINGFIELD, OHIO 


Boston Philadelphia Buffalo 





Chicago 


Cincinnati St. Louis 


Cleveland 


San Francisco 
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ABolite 
Interchangeability 


ABolite Reflectors are _ inter- 
changeable with three types of 
holder sockets: (1) The AB 
Holder Socket, (2) The Lumi- 
nous Holder Socket, (3) The AB 
Shade Holder—and can be fur- 
nished in three additional types 
of one-piece neck construction? 
(4) The AB Holder Socket 
(spot welded to the reflector), 
(5) The Heel Type for Standard 
Brass Shade Holders and (6) 
The Drawn One-Piece Neck. 
ABolite Reflectors are adaptable 
to Industrial Plants, Sign Illumi- 
nation, Show Windows, Road- 
ways, Sidewalks, Yardways, 
Garages, etc 
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Adolites Help Industry See 





interior view of the Van Dorn Electric Tool Company Plant 
the Merrell-Sharp Electric Company, Electrical Contractors, Cleveland. 


Cleveland 1Bolites installed by 


It’s Evident That 
There’s Good Light Here 


rhe trim business-like appearance suggests it—sug- 
gests good work—suggests efficiency. 


ABolites are chosen for their efficiency. 
ing protects workmen’s eyes, decreases spoilage, means 
less accidents, better work and more production. 
Quality products of the Van Dorn Electric Tool Com- 
pany are a witness to this fact. 


Good light- 


All of the desirable features of good reflectors are 
built into ABolites. The high quality of steel and 
cnamel assures the greatest reflecting efficiency, satis- 
factory performance and long life under the severest 
industrial usage. ABolites are easy to install and clean. 
ABolite interchangeability means an economical and 
flexible lighting system for both present and future 
needs. : 


NATIONAL SCREW & TACK COMPANY 
AB PRODUCTS DIVISION 
Adams-Bagnall Electric 
CLEVELAND 
Distributors in all Principal Cities. 
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